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TuE ©E«iÄ €iÄÄQI 
The general.; lipcifcülätipn-pver the Paeific=is,-as in.-o.ther. 

areas;-completely determined by. the large-scale distrihur- - 
tiortof atmos.phefic-.pxessure-over the oceans and surround; 
ing cghtinents:.__ A-study öf the general circulation of the 
Pacific area-thus-becomes, first ot.allra-studyof-the distri- 

 button, of pressure within- the region. 
_-      -Air flows, froiru.region.s-pi •high pressure-to reyonsof low 

pressure,- eüryLig TO :he right in tiie .Northern Hemisphere 
~and--tp_theMt-ih ,3ie^SoütheFri;Jßm)spRere.    The degree 

"•"^•alUurxature is-,greatest at the Jiighest latitudes and decreases 
to zero at~the Equator.. This means that at the-Equate r_ 

_.. - .air jlows directiy. :fr_pm-high-pr.essure. to low .pressure with 
. the=.dire_Gtion of flow -exactly .at jnght.angles -to the isobars. 

-At.-higher lad tddev-the-flow ^has a- large corhpohent/SfL! 
~ ""TrriöiioiFMffiffdähe higtepressur.e cell,-withthe wind tend?" 

- dhg mare-neärlyjtp parallel the isobars.  - __ 
—— 'A-cursory -.glance at any series-of seasonal charts of pres:- 
 sure over. -the:-ögeäns-r.eveais tliairpersislent cells -:of-high- 

pressure .exist in. the zone~l®tweerir latitudes-2-5?äja&40°\ \ 
- in both-hemispheres.   Zories-of 'ower pressure-appearat 

--_ -.or near -the.-Equator .and between--latitudes 45°-and.(SO?;: . 
..i-Thesezones ;doir4pti;however,.Jrcrnain\sta.dpnar.y throughput, 

.jr.. the -year, %Ut;shift-rr.öfthvvard-'and -^Quthward v.lthin ithe - 
'latitude- ranges given.-:äbpve..- -- This^hpEthrSOufH: -motion- is. 

-indirecüyrass^pciated Avjth the-^easomil.. differences.: jrL.the . 
:    sölär heating~of the earth% surface,,, which acts-in such-a- 

- _ -manner that the-rän&föUö~ü^he:-s£^oääl:-mi'gFätiQi^of"-th$ 
-- -sunr. ..:Iri:-eaeh-ihemispherjs.,.therefpre, -all zjw&TieaGh-their 
- - mpskpolewaf d:. .extensipn-during the summer months, and . 

----- are nearest the Equator-duxing-the- winter. Jn-addition. 
to; these semipermanent -regiohs-of high, pressure over the - 

_^roceans, there are high-pressure; cells over- thejCQnunents.in^ 
- -  both hemispheres during this season,  produced by the 

-winter-G0öliiig50frall>extensiye:land=>surfaceS;--- ~~- ~.""    . - - . 

Mm urns ^mmdBMimzss, 
— The regions-of high pressure from-which the principal 
afr flow originates may be termed'"~the source regions-for 
the air-masses that-;in0ve.over the Preific. It is generally 
within-suGh'regions-.ithäCt "the" air mass "first .appears at the 
surface after sinking, from aloft.—- Tri fact, it is this piling up 
and sinking of ,air._rhasses-that produces, the änticyclonic 
cells in, the first piace. Air at the source region will have 
the characteristics -of the place of origin because of the 
weak circulation, within-these -areäs.aricLthe relatively-long 
period of lime .during, Which the air masses remain in or 
near the source. Eor example, during the winter months, 
interior Siberia- is cold -aiidF-dr-y,.-with the /result -that the 

. winter anticyclone over this region sends- out-cold, dr-y 
airr overvthe North Pacific. The anticyclone to the east 
of. the Hawaiian Islands, .qa the -other hand, sends out 
^ir'which is-relatively wafm.and.mpist in" tliciower layers, 
and /hence characteristic of the warm-water surface over 
which, it has. laim          _.    .   .       -.   _..    .'..._ 

The initial characteristics of the air masses at their 
-sources -will be retained as long as-thc air stream.follows-, 

: 4 course over regions which are similar to the source^ A 
-rapid  transformation  of die air mass will occur if the 
course is over a surface which, presents raduv'ly.different 

r characteristics with lespect to temperature and moisture. 
The rate of transformation depends luppn "the degree or 
difference, in temperature and .-moisture, the speed of air 
-flow, -and', the .amount of turbulence in the lower layers, 
Ciscussion. of the transformation process is facilitated if 
die following, three .classes of condition?.are considered:. 

•$)-J>l£mm air mSv^s^f6,lacölder^surfäce,,ln this case, thc._ 
surface layer of airwilLundergp .rapid.trärsfprmatioii bat]" 

. .because ©f the stability- produced;% this s^fjce'cööfingj^ 
-the enacts4vilLnpt extend" to»ye^great heights, "aiyl the " 

.,ai£_mäss^ at .higher leyels^ill ^taitLihe chataetefisti.es- it 
"^örsessedLat-äjbnjesponding^höighfe over the -source -region.'. 

.When ttppic'äl -maritime air front -one-of jtiic "J-Jorth7 Pacific 
high-pressurfe  cells  irioves pdr.th>.ard  over- increasingly i. 
jcolder: 5water>r-.fh,eiowlr-'teyeri _o"£'the äir ,mass very -p^uidkTy 

^fäe^.QrJpöiar chäräetetis"ti"c-f,. wffiie-lRe:äif ät'higher levels 
wilt-sfjikretain. mos.ti.Qf- its original -tropical characteristics^ 

(2); GoldMrSiffov'es gyer ajyariner surface. • In.-,such.a. skua?- 
tjpnj. the_-sur|ace laye£ oLair • will- undefgojess raj^id trans-1 

---foringtipn, but-th^elte6ts.-.wili. extend- tp-mu'dhThigher levels 
; ;beGaus&-pf;the turbulent^and^convectiye-exchange of.heat 
, and. moisture.-- -When-cold, dry "c0ntirieri.t4l.Jiir frpnTtKe_ 

Sibeiian-ÄigK- flows out over the warm oecan-waters-oLthe 
northwestern North Pacific in, Wiiiter,. the rapide healing.. 

jandTeyapAration-quickly transform, the^cplä,„d'r.y äir.mäss 1.0 
. a-warm^ moist one up-to,!very high levels.   The complete 
;transfonhatipn from a true-Gpntirvental air mass to-a true ~ 

—=maritim^ äir -iriass sometimes takes plaee in iess than- 24 
JhpuK.. .Any. fürther..rncdification over the ocean will, take 
.place at a progressively slower late, as the temperatufe- 
-Taftdmöisture^diffefences beepme less. _. 
. —,(-3.)-JKfflrw-, dry air moves over aüäffn, rtioisl surface,   il-ft this 

case, the air-mass-picks-up-moisture very rapidly,, but ber 
Realise of'the small amount of heating at the ^surface the 
-effects are felt to phfy a limited height.  -Under such corir 
ditions, a moderately shallow layer of unstable air is apt 
to-exist at- the surface -with a- stable inversion layer above, 
which prevents the distributipn.of moisture to high levels. 
•When  relatively dry,   tropical  (superior)  air,  originally 
from high levels, flows:southward toward, the Equator from 

~öffe of the North Pacific high-pressure cells, the lower layer 
-picks up mqisiü.re_yery rapidly but will pick up relatively 
little-heat, since it was originally a warm rnäss at.itc source: 
As these air masses, approach the Equator, they become 
relatively moist in the lower layers, but remain dry above 
6,000. to 8,000;fegt. 

CAIIiEgOFWiÄfHEi '~"T 
In the  absence  oL.an  atmospheric   circulation,   each 

-•region-on-earth would- ppssess-a..r.Hmate- which, -would.de^- 

• 1 

pend solely lippn the arriouht of solar heat received, and 
upon the-na.ture of the underlying;surface, i.le.,"wheth.er the 
surface was land or water. Such a climate, is approached, 
most Jiearly at a. source .region within one of the.s|riiir" 
.l)ermänent high-pressure cells. The study of the weather 
phenoriieria of any region theh reduces to "a consideration 
of the~iftpdificatipns of ir?U ncutious or "solar" climate 
brought about by air .flow. The weather characteristics pf 
ä pärtieurar month in a given locality are governed by:. 
(1) the-iriterisityipf the air stream.flowing. over that particu- 
lar region; (2) the origin of the.äif. mass withi^.tae_streärh.; 
(3) itspreyious history befpre arriving oSer the region:-.(4)' 
the effects df -local topography upon the several .meteprq? 
IpfidälproGesses, and (5j.the nearness of .the region tp-one 
of" da -zones of atrnospherie-convergence. 

ÄNßfelÄipÄ.":-; -    - - 
©yer the oceans, bad weather,, consistirfg of vgidespread 

c^"dihess,.p}coipitation, high-surface winds, and turbü^« 
lencej Is Jessentiafly^ä phenomenon associated with--risirig" 
äir currents.   As scfG^j; bad weather zpneg .are -generally 
.absent in "high-pressure" areas" which are,, its" desGfibedj 
regions ofdescehdingisir (regions of divergence).    When 
two air-.streams ".converge, coiiditipnj favorable "for risirlg, 
and lifting of air rnasses exist, and bad weather zones are 
the"T,esultr. -'Convergence- •*takes-p!äce~w"hefe-twö~ör -more 

^air curreritsresültirigfromdivergencewithindifferenthigh- 
pressure cells meetrna regiorifpf low . assure.   Three such 
regions, favorable for widespread-corn e jence, are the low- 
pressure zc„e near the Equator -and the zones "in eä~cb 
hemisphere onthe^lfiwardsidesof the Pacific anticyclones. 
Other zones of jonyefgerice develc;; from time to time_ 
.between thelndividual^cells -thatfnakeup the-zories of-higlT" 
pressure in lower midiaiituäes. -—--•-;- 

TMK JPJIlltRQPICAL ¥^9m^_\ 
The most persistent zone of convergence over the Pacific 

is that of the Intertropical Front (sometirries -called Equa- 
torial Front), where the air streams of the two hemispheres 
meet in the equatorial region of low pressure. The latter 
region, js sometimes referred, to. .as the belt of doldrums. 
Weather conditions alsng. the. front change from- day to 
day according, to the nature at the air streams which- con- 
verge into the frontal^ zone and the angle atjwhich-" they, 
.meet. _Tt- is not- a sharp "frönfelike discontinuity in nidst:' 
cases, but/azone-wli'iieh may vary In width-lrom 50-td 4Ö0 
miles. Art rfts-Worst, it is an-"area of solid cimiurpnimbus 
-elouds-.rising,.to-4Ö,-Q00 feet or moie, with thick layers pf 
gitostiatus extendihg outward at several -levels Xsee' fig. 1L). 

. .Geilings.and. visibilities, 4r,e,.p.ften loweredjö "near zerp uT 
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'.?:!-.•_ The density and vc meal extent of the curriuTuscloudsjj) 
r-j-^ the ri mtal zone iaa> vary f=onMd'er.i1)lv^_I«fo.,t of die time, 
_!':__-;; a scattered, row of cumulonimbus with, considerable afc 
g-i^j: tendaut .middle and high clouds typifies jlie front,, but 
*"- IS- - there are times when cumulonimbus clouds arc so «Jose 
-\i--C? together that it is not possible to make a transit of the front 
-.-"*-." without penetrating clouds. It is safe to fly in..cloud's 
'.•>"• ^j.;       whose tops can positiv ei-y'be judged to he lower than, 14,000 
:>«---; to l'6.009feet._ Light-to-mo.derate turbulence-and hail may 
iiS       be sucQUiiter.edj  but strong, deep drafts are hot likely. 

_ The principal danger lies in' entering a cloud whose top' is. 
low:;   than i 4.000 feet  and then unintentionally gett'ii g 

_ Jßty the ^ptucuiy.LJ^-JMIIMi.nf _J J • inv.il' 'nimbus jw'hyst Jejp 
"may reach "20J0Q0 feetjqr jhjghef.   .When approaching the: 

heavy rain- Under such conditions; -rarhule-riee-is-ve.ry 
severe,-with heavy icing in-.cloud's above T6VQQ0ifeet-.. "At 
hs 'best, the ifffeilrbpical-Eförfe-iriay be merely ran jirrea^offe 
'brslcen to overcasraltostratus-clöüds-with sweUinj^cümüTiis 

its greatest poleward .extGäsiön.il.ürin^.th~e-.surnmer;3seäson 
and"-is nearest the Equator during Tne" transition seasons 
öf^-sprähg^anü-aufurrin - The only •.exception-is in ,the cen- 
tra*!-part pfr-the^Öaeific, where the Inteptropipal-tEront te- 

'döuds below (seehg.:2-)7^^ ~  '--'-  - ~ ~.—_•- ----- _. -remains .north iöf-ithe Bqj®Jtor-throughout jfhfcprUug _£ffltw 
- The air frorrithe winter hemisphere*hä-Minjf^ad-a-lönger., . .-10i"?-sraSorMlr^igiätiph^--t^^iU_-is »öB'U' in the central 
trajectoryF over warm water, is -relatively-:rhoister. than the _3?ä£äfic-betaiise jä^ih^ 

zträde .air :pf the-surritner hernisphefe "with" which it" is- -in T "atyxe ärid'pi;?ss'ürrIn this -rflpjit-cpm.pl^ .*' 
juxfapösidor^atliheJnö^ 
aif-from-thVwinter^liemispfÄ 
he  previously --existing- -inversion- Jias .^been completely    -play,-ithe Intertrbmeal Frönt.väciBÖn-ßosLtig'njMjhin -wide- 

jdestrdycdj and the äir-mass ^novy-Cälled-equatcHal^air")[is[•_-_-__ HmitsT—j —r~-:-;   ~~   "'_-' ""i.~_":T~~-"-"--" _:""""_ ----- 
tncist andrunstable-thfoughout a great depth.   The density The-13 flow charts on succeeding pages-illustrate the 
"ancf vertical extent of ;the-cumulus-.clsads in^-^ 
zohe "are thus" determined-.by/lhe"prev seasons.   -It 
Tnass as well äs the degree of convergence.   Convection. is      must be emphasizedTthat these are mean. cha'J5_and .that 

frontal zone, it is- dängerous~?tö~ny -blind in thick -elöuds ~ 
when tops__cannot . jpK_äscextained7_ Flying" af~iiighT_inm 
"these regions, particularly ift the neighborhood ..of ilarge 
islands, should-usually be - avoided för two reasons. -Tirst," 
atnight itis difficultto-see isolated "deep-clouds in the path   - 
of -flight.   Seeondj there is .a "marked increase in cloud 

- amount arid turbulence over -the- -ocean, during^ nocturnal 
" hours.-.This-SffeCt-is jnosf.noticeable in"the .vicinity Tof-~ " 

islands.     _       " -...       "--   -   " "    --     -. . '--      .." "- ~.L- 
-The'-pilöt" should -determine the- orientationof-the Intep- 

tropical Front at the -point where he .plans -to^eross-ahd 
udirect-his flight afcnight-anglespso-as-to-spend the Jeast. 
"possible amount of time wifhifflher bad weatheF zone. ~ ~~ 

r,: 

A- 

i- 

strohg in cumulonimbus cloudy especially if their tops-are 
-.above 14,000 feet, ajevel which- approximates t-RF-rffini-- --• 

mum freezing height in the Tropics. :.       " 
- In the illustration of the Inteftropical Front (:fig. 1) .note 

the; characteristic- flattening of thecumnlusxlc ads-jorfcthe- = 
trade (poleward-:)- side of the-front, ...where -the trade in- 
version (dynamically formed- by-subsidence in tlie-sub- 
tropicaLanticyclohe,! Hmits the vertical development of the 
cumulus. Contrast this with the variable tops of the 

-clouds in the equatorial air on the equatorw?rd side of the 
front; -wher.e jhere is -no- subsidence inversion.   ' 

The temperature difference bet-ween airmassesalong the, . 
Intertropical Front is usually slight-, a fact which accounts, 
in part, for tiie absence of a sharp discontinuity at the 
front. An exception is found in the eastern part of the 
Pacific in the vicinity of the Galapagos Islands where the 
temperature gradient across the froi.t is frequenU large, 
ooutiicrn f-x'CiiuspnGrc air which crosses tuo Equator in 
this region is forced, to pass over the v cry cold ocean waters 
•off the northwestern coasts of South America before leav- 
ing the pquaiorial zone. As a result, the air in this north- 
erly-flowing stfearn io rendered, very stable in the surface 
layers and is considerably colder-than the Pacific air to 
the north of the Equator. - 

"   Jdst as the anticyclones that govern the circulation move 
northwacd ard southward with the sun during the course 
of the ycai, au_Jiuial die 'Iiilci-U^.pn.al Eju^.1, mijli-.^u aLMI1I- 

-iiär.-"motion.. Thus, in each hemisplie.rc, the front attains 

the pressure'distribution: which pfefduces the bad weather 
zones-will -vary-from. yean.-tp_yeai:,."cäüsing- the.seasorv_to . 
be äd.vähced or retarded.   Süw&ver^the basic..prpgfession- 
of wbnd -systems and -ifontsris inörmally-.a ^radtfal process 
with day-to-day -changes -r-acely-over -10.0 -miles.     --— — 

The -technique -of jfiying throligh-the Intertropical. Front 
depenäsyto-sömff-extchf,;.uppn. the type of.aircraft.' "Thus, 
planes with service tceiTfrig&of 16,000 -feet or higher i-afetyL. 
have difficultyjn topping the clouds alongjhe front—Other 
planes must weave- among -tops of cumulonimbus clouds at 
12,000 -feet or -lover,, and', failing to -find, intervals whe£e   . 

„they can traverse the "area in clear air or~in c)pud with 
tops helow 14;OO0 "feet,-must descend to near the "surface" 
and fly through rain squalls. 

ÄUPCHlafiY-BSD 
ZQMES M THE TROP-I^S 

In addition to the tntertropical Frönt-; there are several 
minor discontinuities.in the air streams-öf the trade "masses 
(.tropical air.).. These are' often drawn on synoptic charts 
as weal-:, cold fronts, sin:ee the weather associated -with 

Jhem- is of the type characteristic of weak, cold fronts at 
higher latitudes. The region, between "two cells of the 
_semipefmahent-a"n"d-cyclones which characterize Jhe pres- 
surdüel'd in. the trade .air stream is known as a trough or 
col More simply, it is a localized region of convergence. 
In "such a region; there is ho subsidence inversion, ahcTthe 
cumulus clouds can build to greater heights than elsewhere 

••äpsräRSüffiprarai N6tT-HE.lNTERT;R©PfC"-FiRQNT. 
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;W^Xf^EK"#VER THE PÄÖIf fc£ '3- 
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in~the hade' -wind:'belt The 'frontal area consists öf a 
broad zone of heavy cumulus and an" occasional -curau«- 
'lönirnbus^'ivith patches of'medium: .cloud 'blow/% out in 
sheets at'Itvels "between 3;OÖ0 and 12,000 feet. Trie .Ving- 

Jpvä is-in. the"nciriity'.of l?.;000to 14,000 "feet in uV 
-Sojtheiui Hemisphere auxiliary frontal zone,  but iovver 

- (at:äctproxTmately^l0fö;ÖW^eCj:.ni theffroiit-lyihg =ndr.fheast~" 
southwest across the Guam-Japan: track during the period 

"from Qcföbe^tnroTü^h March. -_       '.' 
These~auxiliafy "fföfitäli" zones are ordinarily weak and 

will rarely present any serious problem to Jhe pilot. ^ These"" 
zones^iioWe.vel;^offe.E a^favorabie field for genesis ofweaker 

. "topical stotrh/arid* when they form; the front tends to 
shärpeff considerably and may "§£•' worse than the Star.-" 
tropical' Front." Ät such timeG, low-level fiif Ht beporriesi 
nGGes|a.r.y,. ~      - 
^.Recent evidence points >to the "existence of rather com-, 

_plicafed~ffpntal structures in the eastern Pacific1 resulting 
"from the effe.GtS- of the" cold ocean waters off the norths 
western coasts of South America previously" "rpjüllöhed^ 

;TDüring;'th^Horth(lrn Hemisphere  winter  months*   the 
. structurer. of the. Intertfopibat Front is similar .to; .that" 
•describecl in the preceding section, during the "northern! 
•süinmeJi,:how.ever,. .When7.t£eIntetff(^icäl.3Efont:-is färtheslf 

" north; "3Bf"^üxili"äny bäd/wea|h"ef zone appears tö Törin". 
in the regipn= just rÄSÄpf' the 'Equator "but" well; to the 
south of thelrile Tniertropical Front.   This subequatorial 
bad weather zone, injhe eastern. Pacific forms  as the. 

_ result., öf heating-of the Jäatively, epld §gujhern. Hemi- 
sphere "trade1 äff' as it moves nophwäfd away ffOmlthe 
influence of the upwellmgcpld water söutltef the Equator." 
-As the _air; is heated from belbwj^he inversion,, which 
originally ;for.med"~ih the air7jmiss~ äs"Jlie result of the 
surface cooling over the cold water Trias?, lifts;;frörh levels 
of .3,000 to 4;0.0Q feet" .irl< .the .vicinity' of the Equator and 
the" Galapagos Islands to 6,000 to>. 7>000- 'feet at- about 
S^N. latitude.   ;   '--'-• "    - 

"  At äppröxirriä'tely_50' N„ the nOrfhefly-flbwing current 
-changes direction from south^southeast to southwest and 
- west^southwest because of the deflective force of the 
flHh's Rotation and" the reorientation of isobars resulting, 
fromthe deep "heat" low over northwestern South America. 
A slight decrease In wind speed;j-esu'lts from the change 
inwind "difeGtiohT' Thus, "there is a "piling >p" of the 
Southern Hemisphei 1 trade "air thafTs" befhg rapidly 
heated from below, the inversion is destroyed, arfd cumu- 

lonimbus clouds with rain showers form.-"Therefore,_-on- 
the surface weather chart, there will" appear to be .two" 
zones of bad weather, one along- the IntertropicaTFront 
anoVthe other at about .latitute 5°'"N.    _.. -    .   -   ._ 

~ Until;-recently it- has been assumed that the- easterly 
flow .of air on the -equatorial sides of the Pacific anti- 
cyclones was remarkably uniform from day tp day arid 
TFrnaified' -undisfufhed: except tbr^h^Maslonal tropical 

cyclone. However,, recent detailed synoptic analyses o.yef 
the- tropical Pacific have indicated the existence of waye- 
hke p^rtijrbatioiis, whi^h mpve fioni east to-wesu in;, the 

. ^eep easterly air current of jhe.se region!.. -At .me pfjesent' 
time, the nature and characteristics qf .thesp waves -are 
only imperfectly known and will be discussed only 'briefly 
irrthis study.   "   r~~i"""= _1""-~"T~—71"" -      " -~"~   "—---" 
'The easterly waves or boughs are usyally attended ;bV 

"northeast wind feoütheästin the Southern. HernlsphereX" 
falling pressure, arid, if the wave -is -moving" .more slowly 
thaiv the air strr am. ir._ whichijt lies,, •excellent weather 

^prevailing ahead; of. .the! aave crest^ -Iln-ahe.ÄaiLpontion/ 
6Cthe ^wayes^joujh.easter.Iy %indi J@pnflieasteriy_ in- the 
Southern Hemisphere^ rising pressure, convergence, and, 

.7shpw_efy weäthef-peeur. The passage of the axis öf the 
-wave is- accompanied by a lifting- of .the. trade inversion,: 
.an^jhus these-wave« govern, to some extent, the deptfcuof 
the moist layer of equatoriaLair.. -. __ _ _.  
Jin; theL'typieal.wayejjthejiepth of the moist layer ahead 

of the wa^ e. ctes^ may reach: CmL'imurni of S.-OOOfeet. 
Under these eoMitiop.s. ekeeptipnally fih.ejy.eathfcr. pre- 
vails; The J'cgth of the nioiblltiyei intfeasesizapiJiy-near 
the u:öjighjine_ind .often. :U£ains a maximum; of 30,000 

~^feet hear the zone of mostjintense Gö.nyergene.e,^ -In. the 
latter area^-Weflrdeveioped: squall- lines and' rows~ofTumuf 

jgj^inbjr^arfi Joujid. /TJ^^^ex..^ 
to locate on the surface^weathec chart, since -the. conver- 
gence accompanying themjnay notJpe sufficient tq-produce 
,bad weather zones- over -the open ocean. However, they 
usually cause arLJncrease; iu-cloudiness over-island a-cMb. .. 

If tlie wave xüsturbance is moj/ing more rapidl) than the 
air stream.within^whichrit üeSj^convergehce and-.sho.wery 
conditions may precede the passage of the^Wave.crest. 
- Unless &y\ easterly wave is undergoing a rapid'chähge' 
in -intensity, its rate of movement v\ill remain_fairly ••uni- 
form, the direction of movement being about hormal". 7to 
the trough line aridparalifti to thesteering current in, which 
it lies. Waves of this kind occur on the-average of abolftr 
two per week during the season oftheir most frequent "Oc- 
currence, and their effects in äny_given locality"may: ex- 
tend over a period ;of 3 or 4 days. Waves-which aP3~origi- 
nally weak, and hardly discernible on. the weather chart 
may^deepen^rapidly over a period of 24 hours, pafticu-. 
iarly wheri""fhey nieet'the Iriter-tröpicäl From. 
= JThey occur most frequently during the.summer.season 
•in either hemisphere and. seldtim -occur during_the wintef.- 
months-.    " —  ... -""    -——-    " - —"   ~ -   - - 

A phcno.menpji:„closely associated with the fnteftropical 
Fro" Ms that^ of the. tropical cyclone, variously^terrned\ 
"typhoon," "hufricahe," of "wiily-willy^" dep'endingupon. 
the area Within Which it occurs. The characteriitjcTdif-. 
fefencG ^between uopiea! and extratfopical cyclongsTrifc 

jn the steepness of the pr&sufe gradient associated, with, the~ 
fprmer.   The well-deveioped^ffopical cyclone is.a .whirling.. 

eddy with a.diaiaeter .of 50- to- 400 ;fniles, which qs -acGpfrfr- 
."panie4 by. wihds„as high as 150-krtots.toward.-,ther;ceiitnäIL 

'(cal'mi) center. ^S<juth-.'0f the Equator-;, the wind-^pifaisahV- 
ward and upward in a clockwise .direction around ^the 
centgLpf lowest pressure. .North of the Equator, ihe uotä~ 
tipn .is. the reverse, and thj winds -spiral, in a .counter- 

 cloekw'ise-direction. --•.:-••'— - - 
. Tropical storms never- form nearer-than. 5° from the 
Equator, wiiich indicates that the horizontal component of 
the Gptioiis (deflective) fort e is-ari-impoftant-factor in, their 
development. - They fofrh .only over the open, sea, -where 
large amount!: of energy are available in the_mgist air and 
where surface-frictionalJbfees are slight. _The-e is .con- 
siderable evidence U; shä.wthattliey form^at.so-called tripjc- 
.pojnts, where three-air masses meet in a common zone of 
-.convergenpe..   .--/..-.     ..   : 

Apeeuliarityofcmanytfppical'-Gydpnes-rsthe-cälm.Gei 
the-so-calle'deyeoftheistörrh.   Whenthecenter-ofa-etajlbneT; 
passes over a.given.lpcalityj the wind which has been y;efy 
viulent dies down syddeply, either to_|rv.absolute.palm or^ 

—U>- 7a--much7 luv» er, velocity, arid- the precipitation. ceases.— 
- The diameter of-the-ey.e.'ör calm-centef-ivaries frornTiÖto 30' 
milesj ändälterjit-pasbcs-oyer,_.t^>ioknt winds begih7again 
but .thisjtööe fromr.theppj- jsite-direction.   -_:.   - -   ----- .__ 

Aithqugh4he tracks of individual tropicaKcyclönes rMy 
_h.e y:ery_-irregul'ai.,_ they tend-to-describe .apäraboliecourse 

after forming in the sübequatöfiäl regions. In the North- 
ern -Hemisphere, fhecyclones.tend to movefirstin ?^ general 

•westerly -direction, 'nearly -parallel- to- the'  Equator, then 
- :nöfthwesferly, finally curving :tp north  of  northeasterly 
-.at latitude 20° to 2*5°.   In. the Soutliern Hemisphere—the 

storms tend to_jnoi:e. first ..westerly,- then southwesterly 
away from the Equator, andTfinalLy cucve to* the sputh^öf. 
.southeast. "When^^^they_reach-highcrJatitud"es,.of:mö-ve.ov.ef- 
land" surfaces, their diameter increases while the intensity 
decreases. "At higher "latitudes,; they, often change into, 
extrairqpicäl cyclones with well-developed ffopta] systems. 

_. Generally, the storm is approximately circular, and the 
rain area produced in./-p;nnection with it is usually .rather 
.eyenly distributed about the. center. Exceptions^ occur 
when the tropicai-cyclone moves- ihtevthe higher Jatitüdes 
and. draws relatively dry air masses into its circulation. 
The -region of intense Winds is usually very small. At 
distances of only 75 to 100 miles from the center, the veloci- 
ties rarely exceed 50 knots. The velocity of movement of 
thecenter is rather variable^ranghig frpmTafewrnjjcs^per_ 
-day in-its iar-lier stage'-in- the" su&quatoria'l -regions -to - 
a^t^roxiniarelv 100 mile? per day after it :has R6pHrffe.wp.jl 
developed, and.increasing to 30Q.to.400.miles%per.:day after 

-feenrvinrv-.   -This reciir.vip.f-- cifcllvr* -trnniral tCvclone is -verv- 
:-;C;h^äcteristiG:andas_th"e-nor.mai.resul^ 
- info the zone of prevailing-westerlies,      _T     ~." 

_Thefre.quency-.qf iröpkal-.cydoneH^s^ 
that of-the extra tropical cyciories of higheflatitudes. -Jn- 

. _no.np -,öf_ the..rcg"ioni of tlieif Tormafioh-lljustfated" on- the." 
_ fJGw.-chafts is the ävefäge annuäLnurr.ber gteatefjthan-25; 

. in,,so^e~iegions7the:y:eafly.a.veragelis.as Miiall' asHSijo.." Ta. 
each .hemisphefe they occur.principally duringthe-summer 
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season, -when .the Intertrgpical Jkont is farthest .from- the 
Equator. They, -ofrcoursej do pot form- when the zone ,of 
.ranveTgciicc*.-wi^^^ 
ffingfes of cyclbnesdaFther nonh or south • frequently cause 
westerly winds along the Equator avhigh as^öfaots. The 
regions of their formation aiidprineirnii .poll's move nortlv 
ward and southward with the sun, as do- the wind systems 
that produce- the zones of cFinverger.ee within which they 
form. 

When- tropical cyclones are large enough to appea, oh 
the weather map, a flight can often be iiiade- which will- 
avoid the heaviest weather, and take advantage of the best 
winds. In ths subeqüa'töriät regions, liowever^ their presr 
•encemay not bereveal °d' By the weaüier cnart because of 
their small size vvhen they are in the incipient stage There 
is reason to believe that the -tropical- cvclpne develops, fi 
a. sikidil',. intense vortex gradually extending its influence 
.outward from the center. Therefore, in the regions of 
their formation;, small, incipient störms will sometimes be 
-encountered before the synoptic chart has given any 
warning.. It is :highly important that all signs of such ä 
possible -.development ;be understood, -buch, observations 
include: :(;lt): Heavy cloud too high to climb over; (4) 
rapidly shifting winds with increasing wind velocities; (.3' 
lightning;- (3} heavy swells Sunning; counter to smaller 
-waves; (5.) westerly winds greater than. 20 knots between 
5° N. and 5° S., a condition which indicates cyclonic 
activity to the north or south, (6; cirrus and cifrostrdlus 
thickening to altctfatus; (7) rain falling from altostratiis; 
(8) turbulence in cleat air. 

Familiarity with the circulation in the vicinitv of tropical 
cyclones and their normal paths is es:-entiaL for- safe navi- 
gation -over Pacific routes in the Tropics. 

1 
j 
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The ^importance   of ^convergence   in  producing   bad- 
weather- zones _ has already -been   discussed  under   the- 
secfions   on   convergence and   the  Tntertropical   Front. 

.In. order to. obtain a_ gicj;Ufe_.of_;the%geographical distri- 
bution of the principal zones of frontogenesis and  the 
principal frontal zones, .the approach has been through a 
cönsideratioii-ofLwind systems and jource_j:egions for air-- 
masses..  Jn;.generäl-,_it may- be- statedithät the. "source-PL. 
temperature, difference' is^-partly the normal meridional - 

^between ocean and-continents^ The "agency" that creates 
fronts out of these sources of-temperst'ire (and. moisture) 
differences js the defcimative part of the wind .field... In 
short, within areas of convergence friere air masses with 
diffejeh't-jprppeiities are. brpughl: together, -moisture and 
ternpefafure gradients will, be steep. 'Ft is "this steepness of 
gradient thatdefines a front.. - _ .'.'••- 

L H^e::r^n-'&vbrä1>le'(»nditiöiis'icr-:t^ä formation of fronts ; 

-will-therefurc;!:c found-s«her.e-;llie.citeulatiGn4s-SucK-that- 
air "Jrorn widely different-sources: is-brought-into iüxtav 

ppsition^.y aniinimum of .trävelC-In winter, these eoridfe 
tions are .most ideallyjulnlled along the east coasts^of the 
continents.   -•_."---__   _. -----=. 

There are four .principal-"types- of air- masses in-each- 
hemisphere, classified according to the source region, -viz: 
.äEGtiG,_p.Q.lar,-. •trp.picali _,and. equatorial,..  The arctic afcjs __ 
separated from the polar air by the Arctic Front but, over 
the Pacific, this front is in each hemisphere so far toward 
the .pole (greater than latitude §5°) that it fans beyond the 
.ar.ca^cpvered":in_this.study..   Thc;tr.opical airfr.omjihe:serni-_ 
permanent anticyclones of the subtfopics is separated'from 
.the .equatcriaLair. rnasses.-by. .the diffuse Intertrppical Front 
as has already, been discussed,   The one remaining, and" 
most- important, frontal system is the Polar Front which 
exists almost invariably Jbetween tropical arid polar air 
masses''."" _~ __•--'      ^i -  --- .  --- ------ 
.. In •addiüqrLto jtheselprincipal; itpnts,;se_GOriäärly. frorits.- 
mayjfqrm temporarily within the air masjesl^yhen the 
distribution  of temperature .and wind  is - favorable-; for 
convergence.X^Phey -fbbn mpst frequently . in: :pqlar "ai?"" 
'ina^sj-p^.tic^piy.b$i^ee3n-;"old>> and "fresh" polar air-- 
or -.between -polar continental and, polar maritime.   Th£ \ 

sceondafy fronts .are -.usually neither extensive; rior long-, 
lived, whereas the principal" fronts are both extensive and 
more or less permanent. 

- As-is the case.-with ail general- features associated: with 
•the general .circulation, over the oceans, the Polar Front- 
moves .northward and southward with the sun -m such a 
way that in general position, it is in each hemisphere 
nearest the pole during the.su.mmer season and nearest the 
Equator during the winter months. If is true that a 
"mean- position'' for the Polar Front does not have the 
same .degree of significance as a mean position for the 
Iritertronical Front. Nevertheless, the -general- seasonal 
shifting o£ the zone within w^ieh the Pbhr Front is most 
apt ToTie [s evident to~"a"nyPne who'häsi hacT~occasion seri- 
ously to analyze or inspect long series of synoptic charts 
for the Pacific area. 

SipATROmCÄ CYQLOMp 
„ ..TSe,Eolar. Front, an jontxast to thi Intertropical Front-, 
:a^rnot..consötm^S.sii9g|e more or less continuous band 
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of -convergence and; had weather across -the ijor.li 
South 'Pacific,   It appear.-, rather -as a series of active, 
convergent, zones -whieh'inove In. a g>meral;-jdirc.G.tioh. from _ 

--cwestito. .east- U'hese.- convergent zeues^äre. the .niigEatory.. 
-fe^or^ravellüig-cycloiies-of.nudjatjtudieS.__,_._! ._ =_ __   .---_ 

•itIias'heeri>shGvyri4hatiriTrriiddle and high latitudes it 4s 
•impossible -for-air- massGS-.with different densities (.temper- 
attires) to-lie side by side GOntipuguslyJn equilibrium^ out 

. that- waves-wiA-ionm. along the. discontinuity Qr.ir.ont that . 
. .separates the two.   11 the wave lengths, of. die•üialyi-bauces'_ 
=,areiof _the-.o^^öEJ.00^te-i,80Pl mües, the wayes. are sa|d_ 

to -be- "unstable;'.'1 A- e.,^their .amplitudes .will increase 
witbiime. & this:cass, thecoldaif in4ße-fear oflhe wäre 
is,pushed toward the Equatoiyi^erejt-tends to undercut 
'the. warm air.,, thus forming.-the cold-front of the oveiöne; 
A compensating poleward •fl.bw--.of- wafrn air takes place jn_ 

__ the. front port-ion. of the adyancipg;wave^ihus foriiiiiigJ he 
Warm front of the cyclore. The warm, light air behind 
the warm front tends to fide up and over the denser .cold 
air ähead=öfthe":frgiit.-  The wav.estherefore":develo.p toward 

_ jöcetasiöns  and ä  tyjpicai\ :ex.tötr.öpicsi   gyeloiie   is   the _ 
.result ..(see-figs; 3'and 4).   -... .... .„„_._-  .   

:.-. _ The formations of .a.cyclone along the. Polar Frönt is 
first PQted  as -a slight Indentation .oL.the -front.   This 

^indentation or wave later deepens and moves jilongJhe 
_ front,  rapidly  at 'fir§t;, then progressively slpvver-   The 

waves nearly always iRove iri ä direction from West to eas.t_ 
for two reasons.   In the first place, this is the prevailing 

 dirgctioriiof -the -wjndl-stxeam-in- which they form'  Secondly,. 
according, to- wave theory, a way^-type ^cyclone -shgufd- 
mgv.e-in suefr.a Waythat the wärmer air.ison the right in 
the Northern Hemisphere and on the left in the Southern 
Hem'sphefe. "Since the warmer air is usually tefthe south 
pf\-the Polar -Efoht in -tue Nprthern_Hemisphere; äna to 
the.npr.th. of ihe Polar Front .in the Southern -Hemisphere,— 
Sie: waye movement also, contributes -to- the. -West-to-east 
n£oiiön.-gf cyclones, ~~~~~_ 

"__thiiSj. the zones pi active convergence" along_the poiar_ . 
.'fronts Tn each hefpisphere. appear as OTigratoy. ./owxwhich 
#ave] frprn West to east, -gencraHy-jn the region jffloreijhän 
«.<..    ii.wx»»._vi.-.  j~vi.uai.Oj-    -«iiwuijügn: tue v.äl-Ltxui.n'.y  .w u» 

föthtand;.ppsitipiv of these /^..prevents theh;_being7shpWh, 
pri- the -niean-air "fldwohaffe", the pHncipäi^egions-b'fTorrria^" 
tipp, and travel .are "illustrated. . __  
lip.-comparison  wifli^ the tropical cyclone,  the extra- 
trppical cyclone isfexceedyigLy complex"   There are several^ 
major ^differences "between the two type7* of cyclones, the 
most iipp.orjant'being the lack of symmetry of fempicaturej 
Wind; pressure, cloudiness, and precipitation in the extra? - 

: tropical type..   Other important points of variance arise- 
from thejaets that the ex&atrppical. cyclone js .not sojn.^ 
tense as the trdpicairtha.fi t covers a:bro.ade7 area and Has? ^ 
Jess .^orrendaLrainSj and thaCfur-thetrnPie^ the.cahpxeptclr^ 
pr "eye," js rarely observed outside the Tropics.. „The ex- _" 
tiatrppicaJ'xyclong. afe rnost uguioiis".in winter, whenTtße.7 - 
air mass Ctfl?repcjev -hef "intensity Ofpolar zbnes_of kpn?"7 
vefgenc.e are atihei ^maxima, whereasthe-tfopicatcyclones 
ens- >*.Mm «V *-V-M°±i*-  *-..   uiv   •* Ut.nl. otuSOn; -       _    .   

The^weatljer ..pattern around ..the PacifipJBplar Front 
storms js typified- by the. eiynyentional -mqdel_pf the extrar. 

_ tropical cyclone (see fig- 3). It uillKno^be^labprated.lipon^ 
in this section, sinfee detailed distussions of thestructufe of 
these fprmations.are giveiiiri airmeicyrblpgicai "tex'tbpöks; 

The-exten s of the .warm fronipreGipitatiofi afei> depends 
very largely on thejtructufe of the warm_air mass. With 
Telativ.eiy -waring dry ah -on the e'gyatpriiar side pf the Polar 
-EwhtjAoe^prec|pjtatiO" and cloud-area -mayjbA. very small 
and-.uneyen..l Ifjhe-e.\;erxupnii;gAv.arrhiäif.pplse^e_s-a^large 
amount pf.mgistufe bufisjfairly^table,,_the cloud and pre- 
pipftatipni.are4Aviil ;b.e lärge,_with ja'hef uniformlhtehsity 
of precipitation throughout,. If the warm air was initially 

-. unstable,, the precipitation^fea may be Iärge_hut häKe.än 
irregular: distributicn'. _^ 

Similarly, the"latpjisily of wcafher along;the rold"frontjs 

de-tefminedby the temporätüre difterenees acrpssthe front 
and by theairmassprppertiesdf-the warritair.. J chewatin _. 
.akis-moist butstable, the precipitation:zc e will T narrc'y 
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bad weather ZPIK. -w.iil- be tppre extensive; and 
pf greater ihtehsity., .  ." ~    " \        ..   — 

~~ Älthpugti the average rate of mOyfemetLt pf eiträtiiopieai^ 
cyclpnes is-abput,25 knp;5, the speed- of iridiyidual stor-rtis" 
varies .widely about this, rnean value... The greater :the 
wave length Or the .flatter thewaveythc greater itsydoGity. 
Similarly, the greater the diflerence in density (tempera^ 
ture) between. the_:t.Wc air masses.:^k-ingcupjhefr.erit3; the 

..gteäter the velocity' .0/ the cyclone. "_\. ~\.\_-         
_'A..fl'atJÄ^ve wguld be gne^brpefhapiif^rarb'uhdrfd 

^JmiTes\ih Teng.th"ah"d~Iess. 'tnärpßÖ milesiinpVori|piitäl^jägpiR4. 
_|^-h_en" a _ W3y.g, pearsihe pcchlifenS^ß.^^^^SSSwÄ^Msi 

lhörClengtE?bApar-edyQ its-degthT ^I^C^'cOuttt£föiJtKS'": 
^owjngidQwhipf^ydonesAS.Ähey prp^eäLtoWärE-ocglu3lvii-"'_ 
TJESa^ter^itTo'encesuridehsity^ 
are found during the "wintgr^rhohthS-räocom^fQrJh^ 
speed of "cyolpriesduringdus season. "    . "~~ =p^C^:-~^; 

Treq.uenEy,.di!rin'g,the.epld&-m^ 
„cxtigtropical-cyoipnes will.lie across the pfinpipal^frTOOtes . 
in rnidlatitud.es." These stprrr^c^annpt.always be ävöidea, 
and during, any of the colder .months, it wili'be^ necessary 
to.- tr Verse" themron some pprtibhr^of "th^ routes^ ^fö 
flight plan should.be designed' to keep the aircraft as far 
away from the point of occlusion as possible; for here the 
severest.weathcr is found;.. Th? greatest- hazards m pegpt 
dating these stqrmi are: ice and .turbuiciieej   Every .effort 

_ ^hpuld iaSLmadelo^keepjOiat^^pf^cfouds_ whe^they ax e äbpye 
the icing.fevel (about ^;.Ö'ÖOTe"eT at latffuae 3'5.gr in wntefjv 

In midwinter, it is not.uhüsuäi tp-enepuntef äs :many äs; 

fpifr such extratrpplcal cyclones On pne fligM acf.pss -the 
Pacific frömjeasUxx west._ ThU 'makei it necessary_fqr th^. 
pilot to-tf averse several warm and eqld fronts .and.possibly 
one of mpre-pceluded fronts. Along-.the;'eoic^•feritjitlis. 
frequently practicable to. Ghange- sourse «lightly- and ;fly 
p.aral];eliio the-frontal band, öf-.cürhiuus and cumulonimbus 
until a break is 'foüiid between-adjacent .clouds. They can 
pfren be cleared at 12,006 feet through these gaps. The 
War-in front, on the other hand, usually requires.äboütlialf' 
än'hoüfof-Blind'flyirig, but, With turbulence at-a minimum 
in stratiform clpuds, extended instrument flying is feasible 
as Ipng as no ice is forming, In the ppftiph of-the stpr-rri" 
where the cpld front overtakes the warm: front, a com- 
plicated structure, which is-called-an occlusion-, results; At 
the point of occlusion, -there is amäximum of turbulence äpd^ 
stöfminess5 but-farther poieward the clouds tend fo-slralify, 
and;flying conditions improve,, unless the cyclone isypurig 
and' intensifying.. Various layers of altocumulus, "alto? 
stratus, and stratocumuluspfedöminate, andVflight in clear 
air between- layers is possible. Icing -levels, however^' are 
lower in this teolder airland exteficled• flight in eve-n thin 
layers, of cloud- is sometimes-dangerous. 

0>,er several of the transpacific air routes, the tracks lie 
approximately parallel to- the  Polar Front,   but on the 

-equafoHahside.. Over such-föütes,..when?iFis:no.fepQssiBte-tp;. 
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deviate sligli fiy'.tö äypid' any pöLii ö^Mß^ii c-fLtfeg^i-tfig.. 
•route,,Lids best to change course:'bneTij",;ö^ %•-. tiavec55..ib" 

- -.frni 1t..ajf -rfolii— afi'gi&Sx—?Ü££viQv _rnIi4in*4^)na^h^-aGi*3va-it-o^ 
•insfrurnenöflyihg, _ _ =._ j:~ _^   __    _ *""!_--" 

On flights from east to west over i]^_Pr^feiey4nd life 
Tropics, an increasing amount pf high ciii us and' ,aTt>-. 
stratus indicates .that ari. exträtropical/cyclone lies •shvHaV 
though, perhaps, on -the ppleviafd "side of the route.   It 

~ "indicates thata,"warm" front wjlFsppii be reached"'/ TSTleh: 
" th,e wärmfront ha^Fbeen tfäyefsgdiärid -the .'aircraft is: in. the 
Ttfade  (tropical) .air,  altocumulus clouds  in bands may 
appear to "thr west of on the /^olewafd side of the track. 
This mdicates=that;iheTe'.is^.cölq -front lying:par.ai£el tcalfe 
Särid>öf ältpcum^ ThisTty.pe 
of ältoeumulus; äTfafrgcd- in'paräliel 'bands ahead: of .the 

/ Syahcmg.opldJ^ 
; ^^ögenJPacfficr and caaVfe QT^ppxeciäblsi ^jsTghcc"^5' 

detenni'mrig the pfitriSEori.jnitl'^kSfei o|TtRe"fiorTf- ' /" 
^ ©fi flights T^piyfpi^Q^t^cf the "Pacific within/the 

vlo^pSrg''jS|1j'of \W' ^^^^^^^^jgf #o .depj^sslyaJj 
4||hpugK. fhgwe|fh/er"along the equatprMrsf^l^f tK^roöf 

/ is not genefally^Bad^ the aircraft fre"güp!lä}^.ffl©s^^jödl3 
air and suddenly arrives at the cold'frönt ffbrri the westj 
vvitnout' any /pfeliminäry^^afning such äs the äi'foSümulüs 

~15ajnd|-gwPön thS "eaft-w^t .trips!  "    '/~~ ' 
~Tn;.|übjfopicät.aFeas,. weak cöla^fpnts-.are sbffigtimes -en- 

countered duiing'ffie winter months,, but warm.fronts are 
-extfefnely^fare: ; —      - ' 
"In"Rggpiiäting/Bne of- these5""S\xa~rnDpical^c^rones7^tl^ 

" lyj^p^f^vStheF^rlar.t isrtfig^Bestgiiide-for 'deterfHimfig^ 
:. .theipr.ppefiwa^'^»TOiä:4hi^-w^fr^ihe-s?@^r-:;—-—---•'-:• 
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In jpr^yjcjusigGtions, bad: weather zones""have been 

associated with ;the lifting pf Tair Blasses that Jakes place 
within, regions pi; convergenceT/Simiiar lifting takes place 
•äJso-älbhg'äriy-näturalMfrier-thätexists:acfoss~-fh/e .path öf. 
the .air stream.. Itisvamatter.of.cqmmgn-oteervatiön-räät 
cloudiness and rainfall are higher ön mountain slopes 
feeing the wind than at their basasj and that areas on the 
lee sides of mountain ranges ;afe- often within ä "fain 
shadow." ._"."" _       . ... 
"^The«e re=nTt<! ere sfffiplylln?ex^saön.öT:ffiefäct"p[ätlh%_ 

process. _ Air which is originally stable resists vertical dife 
"placement and thus tends to flow around barriers* rather 
thanto rise over them. Fpr example, the stable polar air 
which exists during summer in the eastern Pacific in 
midlaritudes-.does not rise over the coastal ranges of Gäli- 
förnia-because öf the initial stability of these air masses. 

Dry air which is lifted maypfoduce no clouds or precipi- 
tation, if the "ffeighYoF.the land" Barrier is', considerablyless 
than the condensation level within the dry äir= On the 
other'hand, it requires only a small amount of lifting of an 

^mitiälly;mpisj, unstaisle air •nvv-, t . produce.äeti.ve cpnvec- 
^JEfom   A mountain harrierwhir-Jigs .directly, .across the 

'•iipthr-S y,r. -.;*• ^*roiinTiÄhich^jTfnstable-Hjkl^"f.edÜ&Lä"Bad- 
•=-,W-atfiftfJ^n? just a.s Important; if/riot mpre Tmpöftahv 
t \JianJhy ofShe=frontaJzönes.d£sc.ribedih"pgeyioüö.sectiphS: 
Jfhe^^naghltudc of- flie töpopaphiG effects .depends upon 

'"1 jt&c..^peedef air flovv, the degree öf.instäbfli'ty of tlie-.air 
mass, the height aM' steepness'of .slope of the 'mountain 

•baitier,Tarid'the-.angle at which .ffie winds-meetthe .bar-riei; 
r _ _l^W|effe.ctsiane;greatcr if_th^:aif-itfeäirüs.tfikes_the-slqp:e ät 

exactlyright ängles-ffiah if i.t.apprpaches.at a^maller angle. - 
_;  The hpr'izontal' distah^f. bvef which the cloudinessJor. 

fäi_n|ä|l may increase of d'e'creas.6.rby söScätiündfedpefc 
.teS-i's,pftln.arinf|Kf; of only a- fewimiles," ^Qne reegri7f6f 
an area in Ja^shöws an• iiicreäseih annual: precipitäüprt ". 

-.amöHntgJfpm 66 ipche| at sea leyel toi'66 inche§Jat «an. 
"^elevation pT4ess tiiaSJOF feeiu _fn the J§waüan .Islands; 
^jB^i^BgS3nnual;E44?ij3fetiQn^ frpih as 

rmJchas 400inchesj^oiv/windward sjopgsvtp7äs littlei.as.ljO 
inches (of. l&.ss).. on sevtral oFtije_ie?watd. slopes. JEyen 

/"«riall* oceanic -islanä^\vith..father moderate eleyatiPhs will- 
*^shöw coffsiäefable djfftferic.es in>""ciöudihess and ;precipi? 
_ ta'tion -between  the windward" äiid   the leeward; slopes: 

Such, effects^ hovveyefj^afe .particularly nöticeäpri on the 
"iä£|erT ^M^lögh'efTsIändsr of "the Pacific.   .TM"~T^gest" " 
isläh^sJipghrTro 
on "their Aviridward slopes, while; .aLih'e.same .tithe, .fairly~. 
gopd weather iwillLpreyaii ph^Ml.lee.war.di:slppes/ 

— In:regiohs which, arg chäfä£tefized:.byr a s_easpiiäl revefsät^ 
i in wind .dhlection^ ;th%~zöi>es"6f :bäd_weämer^within-rthe'se-- 
ZafepTwiif-also; show a-,, seasonal reversal" deyerKlmgTtippn: 
-"^elÜöbätioh^ö'f -the-windwafd' andfleewardr slopes;--Such? 
_ ^effeets.äfce very ampörtäftynsthe-Japanese islands, Eöfniosäy. - 
"the PhiiippineSjT^ew^Güihga, arid thrIfutch-East"Indies, 
all-^f.vyiiichare^affected-tby "one-.or more: of the mprisöonäl 
circulations.discussgd'.ifi"fhe next segtiön. 

. ^ The-term "trade wind" is themameapplied'. tpsthe steady .. 
nortlieast arid southeast winds^which .represent.-the flow-of 
tropical, air from the.:Nörth.and South. Pacific anticyclones, 
toward the: fequatoriai •low-. ..Äs -has been ^discussed, ;pre= 

lviousi.y,.:f.ri|seinjtiälly -wärm-, dry air icurjenjs .piek-cupcpn- 
sideraBle -moisture in their lower layers, but the frioistufe 
docs not .penetrate to 3righ. Jcvejs-'bctdjisc üf ilic -pr.cseiicG of 
an- upjDe^leveLsübsidencs inversion. ' - ".. \ 

Yisibilities in the "trade,air ar,e good- near the-sürfaee but 
may lie restiüetüd in. the ^vicinity of the tfä.de jriysrsiph, 
which usyäily exists-at kvels^betweleh 6,0.00-and 8;G00 feet 
Löwer clour's are usually, scattefed, fagged cumulus wiih. 
their .bases at about. 2/000jfeet and flattened' tops at^afpund 
6,000 feet (at the base of the Jn version)-.. Inthe vicinity of 

.mountainous islands, the conyectiye instability ul' the ".air 
•masses xnay be realized-throügh.-iocalliftingj with-consideiv 
able cloudiness and frequent showers on steep: windward 

Iri; these -areas.; the Grcudiness .än.d_precipitatiön.. 
ificfease during, .afternoon "hoiifs because .of iqcal heating; 

- J^Sar the Eqjiatpr,Lthe-ah.masses haye .picked'.up enough 
.additional :heat and moisture, to jdes.tnp.y the subsidence 
inversion. Jtaä-reiuJt, in thetrade.aiF'fiearef the Equator 
thanS9 tp>10otheelpuds:häve;gfe.atef-yerti 
and showers are-mpre ••frequent. The longer the path over 
"#äfm equatpriaiwatef s, theLPlpfe-markedis this increase in 
clpud height andamöuiit.. ..--._, 

The föregoihg.-discyssiöri of tfade-wirids indicates that 
heafiy ..wefyÄyhere these'-.äif. SifgarBs ibee^me pfogfessively 
more -unstable äs^they .appfpäch -equatorial, ^regions, .^n 
'important exception -exists in the/eastern tropical Päeifie, 
-Where -the trade air .masses tendptOibecpme -pfögnessiy-ery.. 
•rnofe.;sJabJe as they .a.pptQäcii the £quatgr.^ BeGäüse; o£_ 
the:pr.esehce oficold,.upwellgil:öcean.wäters^öff the north-: 
west coasts of. South ;Afnefica,, the hor-therfy=rhöving trade 
.air in; this fggign^uodergöleKjÖhsjdgra at the 
surface.. By the^'time the_Eqiiatpf _ ij. ieäched', ä strong 
niversion has |önrried',_withjthe base at_2,O0Ö-3;Ö00 -fget. 
Below -the inversion, brpkeri' -to pyef^cast:stfatifoffn • clouds, _ 
light.rain,, drizzle^and;mist.preyaiK Tke4ni

:massr.abp.ve. 
this' sufiace irivefsioh-, however, is-very dry,.äs. moisture is- 
^oF.CdiTiedl.aloft thrqugh=vthe: discönFinuity. §kies. abpye. 
/the inyefs.ioris.-fefnain. cleäf? beefuse the still-existing^tradg. 
inversion at highfef levels prevents the formation. pf_Giouds 
and showers^ 'This.typ.e.pf' trppical air is peculiar, to: this 
ppr^pnTqf.ffie.Pacific (yicinity^^^ 

;?~~''r~~- löte/ Mptisoön Cifetiiations. 

(.,: 

:J~ 

-The-term ''rriprisööri!-' ;has-cpme to^apply.-to ahy-more=p"r 
less. stead:y..w.inä^hich.experiehcS.s a seaspnaiTg.ygfsär. in. 
•direction, during -the- winter season, in.-j.each hemisphere, 
ttecpntiheifts::b^öme-bolder thänjhe -surrounding osfeans. 
anä,/;beEausg-ürthe clöcilmg. and', shrinking ipfj-air- masses 
over such, regions,, anticyclones form. During the warmer 
months, the -reverse is "true. At this time, the cpntinehts 
b-ecoihe -waffhef than the .surrounding".pceahs, the heated, 
air masses: expand^ and'low pressure is the .result.. The. 
outflpwifrair'fr.om..the.cpnt;nenti at high level's ;during, the 
waffh season actually -leqds "to- ah ihtensiilcaticri. of the 
oceanic anticyclbnesi at .least in the N jrthern"HefnisphetG; 

where ••the-.-, continental differences aic-möst mätfc.edP   . 
The jaighec the latitude 'and'the greater ohe-fnass. of: the 

;cbnfirient, .the gi-eatei, äfe.thei'g/'s^ 
Such-a iiiedriahisiii ies>uiü> ii <\ heasphäi reversal'p^ltrie 

iatmpspheficrci.rßulatiöfi..oj(i^!-^ cqgtinents arid qvef'the 
nearby oceäri^. Vln süch.regu'.ns, the air flow is dorhinated 
by the cöntihental- anticyclone during the -winter -m'ontiis, 
by the oceanic an.tieyclpnes- during the summer months. 
..JNprthwest ;qnd. '^Northeast. _Mögspon.—Dlurihg .the 
months from October to March,. wh-.n the Siberian anti- 
cyciöne:is.l^s:t^deyblör^d,.cPlä,.dfy air moves.off t>e. Asiatic 
,cphtirientL'ih-.ä cufved; path- over the western PacjfiG. The 
air flow, •repjxsehting the. main oytflowypf continental air,, 
is riörthwesterlyiri the northern, .portion of the area, be- 
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' cömprliöfQierl/atabputTatUude 30° N.ä and' finally curvt» 
to. northeasterly  bell) w latitude. 2SC  £L." This flow  is 

" vafiöüsiy ferniedtKe "Northwest Monsoon?'" or the"Ndrth- 
east Monsoon^" depending upon the portion" x»f the 'track 
considered." For example; in the vicinity of the Japanese 
islands (latitudes 35° .to 40° N.)', it is called the NorthvW-"?t 
Monsoon, while'over the Philippines (latitudes 5° to 19° 
N"), it is called the 'Northeast Monsoon. 
•" 'This air stream finallyicrbsses the Equator where; due to 
the--deflective^ force which' acts "to the left in the 

"Southern Hemisphere,, the current appears "again äs "är 
"ffOTthwest'WJnd.—~- ~ ~-    -     f'Vvr—      -   —..      " ___. 

;-7"After-leaving"the continent^ "the rnonsppn-current picks. 
-üptvheät-.and 'mojstüre very -rapidly'ovef -thef Japa'n^nd-- 
'Eastr©hiha Seas "and ö.vö\ the Kürdshiö- (the. North. Pacific 
-counterpart of-the ©tilflStfeam):   By-the time the current 
:häS'6e"eome:riOTth"eäsjerly, it is fairly moist and warm-and: 
•nov--longer possesses its grigirad.continental' characteristic's; 

- Q'pudY.intiie'nprth'w^ 
mätniv~iB'-itiie iöwerTevels; ändrafesrhäl: and compact, 
-.aligning themselves..in columns -with the wind. This eurv 
rent-does, however, produce-pad Weather oh theSviiidward- 
sides of -the larger islandsssuch as Hokkaido: ah~d;-HöHshui 
-As was ?the-^cäse-with-the -trades, the Northeast Mönjsäpn 
epntinües;tö<picküp moisture as it approaches the"Equator, 
so that cloudiness-is- increased and isolated? thunderstorms 
are mpre frequent," particularly over the land .masses. By 
the time the cürrenthäs feäehed=the SouthernHemisphere, 
it is-a true equatorial air-mäss in-.ali respects. The Norths 
west-Mohsoön :bririgs die^räiny season- to most stations -in- 
the Southern.Hemisphere. 

North- of the Equator, in a pure Northeast Monsoon air"" 
streafhr flying "is relatively smooth. Ideal conditions .are 
iöUrid-ät about -10;Ö0Ö feet above the surface haze arid ~ 
lower-elouds. Atthe Eqüätor-and southward, deepsfbfm 
clouds are Aprs frequendy encountered, particularly in 
bad weather zpnes-and over mountainous, islands. In 
such clouds, turbulence Will' be- severer and dangerous 
icing, will be..likely-above .16;000 feet. 

Soufheast Monsoon^—During     the     Southern Hemi- 
sphere   winter,   the   Southeast Trades  are- particularly 
steady in the-western Pacific^ flowing-töWard the Asiatic"- 

summer-to in -a strong-,  regular stream.   This flow "is 
frequently -referred to as the Southeast Monsoon^ jSputh: 
of the -Equator, the air stieahf retains many of itT trade 

"'characteristics.   Clouds are flat topped and scattered over 
the-ppen ocean, beeause^of the' presence.o'ftthe trade-inver- 
sion- aloft.   Oh. the windward (southeast) sides of the larger " 
mountainous islands, however,  the clouds build up "to 
•considerable heights, particularly - during-"the- afternoon 
•hours.   Visibilities are often restricted -in tiftiovver layers ~ 
becauseöf-haze and smoke?   - -       ..  s.       .:-        . 
"Närth-öf. .Australia., in. the- lee- of-the continent-, the 

Southeast .Monsoon is dry; ändisloudless-for severälr:hüff-~ 
dred miles Irom the coast, äs-the" source-region .ofrshirair 

"jrpsjn.. this case is the. dry" ÄijsjEaliari= continent-itsc-if. 
Because of the configuration and "ibw-laSi fade, position of 
Australia,  the Australian -winter anticyclone constitutes 

-the closest äpproM^-uc A ;0 a source .region for tropical, 
continental" air that exisU^]n.-the- Pacific -area. -- 
I %^^f the -Equator, ti^iolutheas.t Monsoon takes ön,: 
the-chafacteristies-of true equatorial air as the trade inver- 
sionis|_-destroy f J gl'pud- systems are deep, arid Keavy 
precipTtatipn- occurs -onvthe windward- sides of the higher 
islands. -Farther north, -at about the latitude of the Philip- 
pine Islands.; the eastern, portion of the stream along, "the 
Intertropicäi Erpnt merges-with the southeasterly winds, of 
the Northern Hemisphere circulation. The latter current 
represents' the •pplewafd'retufnTflbw of trade-air on the 

-Aycsterh side of-th^"North Pacific summer -anticyclone. 
Along>the Asiatiecpt coast (.dig Ghina G6ast]jn„par.ticü- 

- iä$\ this -returnj#fäde c"u^en_^is;sTä1a.£(yrTtfötä -tP as" 
the" Sondierst,Mpnspön.aithpugh, in this-ease, the-aif mass 

-comprising"   the: -stream  originates. entirely   within   the 
Northern Hemisphere.      -"".'-"" 

S.ö.uth/p'f :the;.Eqüätpr;, the -flying-conditions in the Scjutfe- - 
eästMonspön^esirruläfV tp-ihpse.intradeair-; but-attentiph- 
should be-eäljed-to^the effects of-the rugged^chain--of islands, 
"that includes N^ewfGüiheä1, the Bismarck Archipelago, the 1 
Splorhöhs;. and. .certain of the -Dutch Fast Indies.   These^ 
s'etve to-,interrupt 'fhej.möötH airflow and introducg addir 
tiphai-fiigh't-:häzäfds.. Turbuleiice'=is;seyeT#p'y«diese-.moun- 
tainous islands, partieüläfly during afternoon hours, with? 
cioud structures Up to much greater, heights than occur in 
uninterrupted air flow -of the same" character.: North .pf.-_ 
the Equätpr, the flying conditions are similar to- those in. 
other üJädcair strearris^after they häve-cfössed the Equator. 

Southwest Mönscon.^—By April, following the breSkr 
down of -the Winter anticyclone övep-Asiä, a- Tow pressure 
area, which,.deepens. With, the increasing, heat of summers 
has :b.ecome established over the continent.    Meanwhile,, 
•the—Australian, anticyclone  begins _tp  develop,  reaching 
its maximum inteüsity at the sam» time the low over 
Äsiareäches its rna>:imum development. "The subtropical. 
anticyclones- over  the South. Pacific and South Indian 
Oceans continue to exertlheir influence on me "circulation, 
Theresultpf this^pressure distfibutiönis the ffibst'important 
and intense monsoc>n-cirGulationotthe-glgbe—-the.Äi^w«^ 
Monsoongfcthe western Nofth-PacifiG, Southeast Asia, India,- 

and'JBay of Bengäiränd-the Arä'bfah Sea.   In popüfaf Jitera- 
turejthis great wind system is most frequently referred" to 
simply as "the"_mohsoon. - _..    _r.       "r... 

Frpm May tp September, the Southern Hemisphere 
Trades streamj|Crpss the Equator, curve tb. southwesterly, 
and penetrate deep into the Nprthern" Hemisphere c(this 
flpw has been iden*'P'>.d as fänior.th as the- Tabanese is- 
lands). The source or- this air flow :(except lor.that portion 
which -flows, off the Australian "Cohtlrient) is in the Warm, 
oceanicranticyclones of the Southern Hemisphere^ Thus, 
by the time the "Equator is reached, the air masses-comprising 
:the:stream are truly equatorial. AdditionaLheataridmois- 
7tWe a.re plcked'up north'"of the Equator, rendering the air 
mass mpis"t and unstable throughout aa exceedingly, great 
depthiby'the time-it reaches the coastal-areas of Asia.. The 
great amount of energy released through the tremendous ". 
precipitation within the monsoon on.the southerly slopes.of - 

the Himalayas, arid the -western -slopes of-the mountain- 
ranges pi--farther Jjjdia, adds to the devfelhpment and . 
ü^menlängejo^ —.-,-_-    1 

The effects-pf the Southwest Mphsöori ojrii tire weather .of. 
Jjidiä änd-Southeast Asia are wellkiicw .. The .effects-are 
equally^pronourLCed-oh the-windward sides-of all' islands of 
the Pacific which are within this air stream. Almost con- 
tinuous heavy cloudiness and rain, are 'characteristic of 
slopes facing the wind. 
- Flying conditions in the Southwest Mönsoori are similar 
to those described for that portion of the Nör.thv»e.M Mpni_ 
-sbon wjhich-lies.south of the Fqua'tbr..    .". - ' 

——"*•--"- "Tke-Westeäies. 

Oh the poleward sides-of.the subtropical anticyclones" lie— 
-th.e-iregiqns -Df the. sd-.cälled. PfeyaUing Westerlies..', "This, 
-westerly flow is not the more of less steadyrmb'vemerit of 
air frbrri semiperrnaneht.äreas »of :hi'ghäpressure4P- semigerr 
maneiü,äreas-:.pfipw~pressure as is the'case with- the Trades;.. 
,aiid G&.farn Of the fhonsobris, feiit a highly irregular and - 
mterfnittentflow;   ThcbelfepfWesteriiesis-feälly.theregion : 
of migrating cycipries-and .anticyclones and; as ä:fesu'it? the 
persistencyof the yvcst-w-inds-is-'ihüch smaller -than-jhe per? 
sistency Of the Other air streams described.   Pplewafd"frpjn 
the regions of the Westef-lies,jb.eyohd .lätitudes--.6S.s to 7.09, 

.winds. •with-ari.-.easterlyaCO.mpönent--ägain=preväit.—^  
The Westerlies are somewhat better-developed:-in the" - 

Southern Hemisphere than in 'the: Nprthern^Hemisphere .. 
becaüse-bf the; complicating-effects-pif thereontinentsin the ^ 
latter,    .:' -_-—---.- ^;i_       _ 

The-flöw of.airin;ther'egiOn-.of the; Westerliesis^nötevery- 
whereisymmetfieal along the.pafäjlelsioflätitude.   The-fib.vv, 
.is.-pardy pöleward3 -partly equatorwafd, äs demanded', by - 
the necessity for maintaining a .meridipnäl-cifc'ulätipnzbveir . 
the earth.   When the ^pressure drop from .the.s.übtfo.picaI: 
änticyclonic "belt to the circumpolar. belt, of low, pressure is _ 
-great; the-speed of the westerly flow is-intensified.   -In-this 
case, ä- "high-zonal index" situation- is said to exist; the 
individual, änticyclonic cells are better, developed but are 
fewer in number.    When the pressure gradient between 
subtropics and cirGumpolaf'low pressure--beit is :reiatively 
weak, a "low zonal index" situation is saidrto exist.—In this 
case, the indiylduatahticyclbnic cells äreless weli develöped- 
andigreater in number, and considerable interzöriatflow at 
the suffaee'texists. _. As_ a consequencej-ihe \yesteEly-flovvys ^ 
weak. . -   „       „i 

The region of the-Westerlies is essentially a region of- 
'changeable   weather,   where . änticyclonic" and-  cyclonic, 
conditions alternate at irregular intervals of froth 1 to 2.5 
days.   The principal bad weather-zones becur,. of. course,: _ 
in connection with the extratropical cyclbnes- along the 
Polar Frpnt, which have been described in previous" seer-- 
.tions.   There are, however, additional areas- of--persistent- - 
cloudiness and fog-associated, entirely  with- sea-surface 
conditions, and air fiovv.   Wherever  fairly warm;  moist . 
air is forced to flow over much colder ocean-, waters, fog 
and low-stratus result from- the ..surface cooling of the air 
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Wässcs" comprising7 th«-fio>v. --Such ^conditions may occur 
either m-Tegiöns-of divergence ör convergence-and in -the 
absence^ of lifting. This type of -sit' laiion is- found at high" 
latitudes -in -the North -Pacific ""find to a. J'esser extent in 
the South Pacific:) and; in the -warmer months, along the 
west coast of South and North America. Stable^ condK 
tions, with-widespread low inversion: scratus and fog, aisp 

•.'occur over the cold ocean currents-along-the northern- 
Asiatic coasts in-summer but, in-this, case, thephenomenon 
is more closely associated' with the monsoorial circulation 
than- with-that.of the -Westerlies, 

Although the- surface -cloud and fog offer features un= 
favorable for certain" types of air .operation's (such as the 
taking pß drift measurements),-excellent flying cpnditions 
usually prevail above the surface inversion layer. Ife 
surface iayc/- of thick weather is- "usually very-shallow, 
''most frequently only a- few hundred to several' thousand 
feet -in depth) and. can generally be flown pver without 
difficülty-% alHypesipfraifGrafti    ->.     "      -----_- 

«PEB WWBSjCWm THE 
MÖMD 

.Because of the scanty netwofltpf Upper air observing 
stations over the Pacific, the srnallrseäie features of the 
circulation aloft-are only imperfectly known at the present 
time, Generalizations.about thcJarge?sca'le -features -can- 
be made, however, by considering the.pressure distribution, 
aloft at -various levels. 

~ A'glance at upper-äir pressure and "air stream ""charts. 
-^shows.fthati' -outende of -the monsonri. flows-,.- the general 

upper .air circulation at IpV/cf leveis^ifv-the equatorial 
Pacific-is easterly in character. InL the regions-of ":the 
Trades,-there is a marked shifting: froftl «asterl)^winds- in 
ihe lövv.erJäyers to westerly winds (the sq-xalledz-Aiui; 
trades) at higher levels. Th? elevation at which this shift 
takes place var-ieswithlatitude and season as well'as:frorn'-. 
day today. .Ineaefehemisphere, during thWolder months;, 
the shift to westerly -flow -normali'y-oceufs,a^.ab;put J;000~ttt. 
10,-000 feet", "but it öeeürs.-at about twice tfhätr height .in 
summer, J'n the vicinity "of the Equator, the easterly Bow 
-is_de.ep_. andUfairiy ^constant". In- me bad weather- zphes,- 
\vhen-they_ are some distance from the Equatoiy-ihe lower, 
level of the westerlies aloft- drops, sometimes exenfotthe 
surface. In the easter-n^-paijt-pf the^PapTfic-, the westerly 
winds 'frequently continue as a northwesterly -current 
across, the JJquatpf -from, .the Northern to the Sputhesn 
Memisphere. in the" northern "summer71this^EoML.par.tl.y> 
compensates, -far meV hoethward -transport, »fair by. \the- 
several1 .mofisoon circulations in the western Pacific.. ?_- -; 

~    -When^the Northeast Monsoonds active^dur-ing-the Northern 
^Hemisphere winter, there -is a sputhwesterly flöwJüjbft-QU| 

of -(ahina^oyefe -the Pacific.   Along Jhe~ -China .Cöästy. this, 
-flow exists at levels above 4,000-5jQOO- feet,, but pwel tfre\ 
open oc&m, the level nses to '85QOO feet,   ©thef monsoon 

"streams are deep, and the upper winds; excjpt at the very 
highest levels^ approximately -follow .the surface.äir streäifis; 
' At high levels jn-the-.atmosphere (äböve :1-2;'Q00feet), the. 

•indiyiäuäli.ahtiGyclbnie cells-over the Pacific lendtoqisäp- 
peär^ with "theTesiiltthat-the pKessure~disffiJ3ution' is-rhöig' 

_.neärly zpML-in- "character-, (particularly in the Southern 

"_ iSemisphere)'.-   At   these. k-yels;.. the   pressure tdecreäses- 
- -steadily.-front near the I Equator fbwardihc'poles:   Th?r 
- result M such a pressure distribution Is wester!)' winds 

throughput "all- higher ie^s=eycerjt,;;p;ecliaps-,i,in the. im- 
mediate vicinity: yf-the; Equator,, where easterly wlndspre- 
yaiL'aponie'-d£thekHigherleievaan'ns.. "-^ , 

Büririg thejwäfiöi|eas5n: iri -eaeh hemisphere, JkeL conti- 
nental summer 'lowpressure .'areas- at Ä'e sürfaeö .are re-t 
-pläc'edrlJyKgJi.pressur^ vefctieai trans- 

. port of aii"--.intp-higfiep'levels? "^husVdüring this-seascn-ihe 
.antieyelpnic: cfelii.a^^displäGed^aVhighL level's' from the; 
öceans-to-thetcöntinenis. This/r;e"sulls-in it tendency toward 

••a -northerly :flp.w aloft alöngjthe e^tfcrrksjdes of the conti- 
nents,-änd^HSpütKerly- flow rälöng^the^vesterh sides.   Äis 
-tehdeä4$$~öM^ 
-pr.äl wes£4s$;t-l'elr£ü® is: effective 
Lönl^älitliej&w.er^^ 

':-."- B.#In|f..ih%^^ - 

-mg" ä^lt^o^MS'^KMB^^^W^^^^^M^^^ intense 
surface£än!iej?cjpp^ 
:aönqfpnlv:^ÖQ^^ 
iifea tendency XQ^^^so^^^f0^in0ioni&e<ia5tim sides 

" pfctiie-gorrtjhi^ cjuftenf!", 
andnprt&erly^ 

At higher latitudes,, jhe :W;esfe"rly: Aflöwl ;at the surface 
-Gontiriües-ü'pthrough jüPhiglief-iel^ 

_ pgrsistency/.   At, intehheäiafe;ilev.ers;,-however, the westerly 
" flow-pl air is higHy-irregular ;be"causfcof. -the- effects of. the 
•irugratp'r-y cyciohes =änd. anticyclönes^Äat^äss.thföUgfethe:-. 
"arear'-    -_  -     f-- .--:.„.;.   .    -..-•.. "       : .  

msiri<a .v tflTTWlirur 
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•--•-.--.. —-~----&wii:ßiW^ Duiing. January the Thtertcöpical Eröfit, west of longitude 
_ 16b° VV,..Iies entirety vvühin tue Southerii.Mefaisphefe. The 
antieyelonerever SibeMa reaGhesäts=maximurn>d»:elbpmen]t 
during this month withjthe result that the Northeast and__ 
Northwest Monsoon systems are at their jnaximurrr in'-en 
sity. TRe, Northeast Trades of the eastern North Pacific 
cross the Equator as diverted trades west of T65° WV It is 
rnid'sümrrier in Australia with die "ther-iral" löw^pressüfe 
area over the-western-desert region weil developed. Auxil- 
iar.y>jb>d weather zones- can be noted -between the North- 
east Trades .and the Northwest Monsoon; between the 

^;Spujn.eäs.tlTjrades.-andjthe. high-pressure areas-east of New 
Zealand, and jwes't of South America;, .and in northern 
Australia between the Southeast Trades and_ the air 
streams from ^the-W^t- (sometimes called =the- West Mon-— 
spön)\_   _.      - . . :   ._,.  

- The polar-frönt cycl'onesain the North Pacific reach their 
'southernmost extension during  this month,  occasionally 
occurring äs far sp.uth.as Sormosa in the western. Pacific. 
In. th~e-Southern Hemisphere, the ext»:atfö~picäl "cyclones-do.- 

.riot .peneteäte' farther northihandätitude 3'5° S._   ....   .__ .._ 
 'CralE. winds atejrios.t frequent during'.this mpnttunor-th- _ 
eaS of Äustfälia, where the.y_mayjb.e..expected on.about 10. 
percentoßall-d'ays. ©ales are;frequent during this month-iri 
ffi&nor-them North Paci'fi'Cj-.a"lso;-b.ut January is;themgln"di.of- 
leäst fr.equent occurrence at high latitudes in the. Southern 
Hemisphere:/ Tropical ^cyclones occur frequently in  the 

Austtalign^areaibiit arelrare.iri the Northefh Heinispnerc. 
This month jjresenis the ma^mum^ramtaU. and .cloudi- 

ness along; tHe TJiuted-^Stäles West coast, where .precipir 
tation amounts range .frpi": 3 to 15 inches and average 
cloudiness, from 55- -to -80 percent. Also, these elements 
reach their maximum frequency at many stations in .the 
Dutch Eastlridies thatface the. Northwest Monsoon Of the 
Southern •Hemisphere." It- is.-die rainiest month on the 
eastern slopes of New. Caledonia, the northern slopes of 
New Britairr, arid some of^.tiiewestern.Soutii Pacific Islands, 
notably, Samoa äh& Tahiti-,, -where die. mean: .precipitation 
for January ranges from 8"to-20; inches.      :.,~ 

Although January -i^thejiC^udiestir^ndrat ä.nurÄber pf 
stations (oh the. west side ofLthe Japanese .islands) which . 
facerithe Northwest Monsoon;, -rainfall amounts ,are left'... 

. Ält.,th]fcsäme;-th^ 
jFc-r- example; fat. mean jelöüdüiess for.. Känazawä .arid 
Akita On She west coast is Detweeri\80 and 90 percent,'but 
lor. Tökyoiäridio.ther_s.tätipns ön.the .east.coa.st^.:dielA'aLues 

grange between^ and.6.0: percent.        -"..._ —-"   - 
January is -the-driest andiclearestmörith.on .thesputhwes!t. 

. slopes. Of the Phiiippines—whieh: äf^!pröte,Gted.l:frötn the 
Northeast Monsoon (average .nainfallr^-l. 4o2|. iftehej) and 

.on the southwest, slopes of sortie" of the- Dutch-. Eäsflridies 
Islands. This is-^the-dry and clear"season alsoun ;the~New- 
Zealand: ar??7 -and in the' eastern SiiUih^Tacific betweierf 
lätrtudds:l'Oö:S. ärid: 40° S.   ""    "' - - _ -'- ^=~ 
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By February, the I-ntartropical Front has periejfated.-.its 
deepest into. thc.Southerri-Hemispherfe,.occasional!y moving 
inover northern Australia- Tropical cyclones are frequent 
along the east and west coasts of Australia, .over the"South. 
Pacific east of Ä.uslralia,.anä",i00cas!0nali.y,.iri .the-regiori east 
of the Philippines. Auxiliary "bad weather zones exist over 
the South -Pacifie-'eastandinq^ 
North' Pacific -between, the Marianas .arid the -.Philippines, 

" and in the Northeast Trades betweeri-.the:JEIawa!iänrislärids 
.and-Wake;      ' -'_.        - .1-. - -.  J" :.. 

_    The .pöläf 'frönt, j5yelones irr the Southern. Hemisphere 
"- -Tiegin to .peneü'aiv föiaher^05'thw.ard-,4ri. the eastern South- 

"Pacific, Occasionally reaching- as far as the Juar^Fe_rnariäc2_ 
ylslaqd's. _ 'T-—    --. — --- .._-.'- 

Febijuary. is !thqrainiest mendi at stations in the South 
.'Pacific.in the yiciriity öf .ti\<^ntectropicäl- Frönt and-the 

South Pacific auxiliary bad weaffier zoricueast Of the Fiji 
Islands (mean rainfall during this month- at Mäketa is 8.8. 
inches).   It is stilt the rainy season in northern Australia, 

^along the eastern sides of the Philippines, and on the 
•northern slopes Of "some of the Dutch- East Indies-(rainfall 
-is at a riiaximum .during tiiis.niontii on. tue north coast .Oi 
-;<Seram—u.p^tpil7-inches-l;r" .—^-   ---      --_.-"- 

" JFhe dry Northwest. Monsoon, season continues over most 
of the -rest of..the northwest Pacific, with precipitatiorT 
afnounts between i and^3~ inches.   Exceptions are some 
•stations ori the western slqpes^of:: the Jäpäriese"~islands, 
vvhere amounfe rüq as high as 8 inches.      -,: 

In the eastern-pacific, precipitatiöri and cloudiness con- 
tinue^ to „belhigh north-of-latitudel"35—N., bütlthe:dry.selsön 
continücs-in ehe southeastern South Pacific. 

.".'nff-^'W«.-^-5' ~~ 
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"' ÄV." Iii March,, the fctertröpLqal^roht over the western South 
JPaeific -'Oägins-Sö "retreat nöutftward; and' the. Southeast. 
Trades :b*Gome stronger over Australia as the Summer . 
=th„erniai-/eH/ begins -to-weaken, ~ The bad weather:zone over 

"Australia is similarly displaced westward :by the increased.' 
intensity of this flow..   The Siberian winter anticyclone 

^becomes-considerably -weaker than-dur.ihg Ecbruacy,   The- 
Northeast Trades-, however,.-continue to move -.across the 
Equator west of the 160th meridian. 

The'.TJölarjirönt cyclones, -in- both -hemispheres follow 
approximately, the sariie tracks as they db in ;Eeferuar-y,. 
GQhtinuing.jtOjmo.N^spuJLhef the 2Qth.pär.alI'el-j.n^h&.NöEtfir. 

- ferni'HeiSisphere,. and5 nowhere moving, hearer theJEqnator 
•than the 30th päiälle!-in the Southern Hemisphere. 

r._ -^•öpieairT^eiuh'&e.örnnT'-c iiu-tTecwr-orruie.'eprSna west 

Goasts-of Australia ändi-nöp.'« 
(Do'räl Seäsv  -~ -- -—— : 

-BrecipitatiPn'.ahdncIöudiness -begin lö-decreäse •MhldlyHur. . 
the horth.eästern.Noj&Pacific, wMe^ttey'begiri'thejr-winter 
increase inohe corresponding-*egiön--in; the eastern; South? 
P.fcifie   "In the western- North- Pacific, .cloudiness arid 
-rainfäll:^^iriefease^dunngtlys-mpnth along the east coasts of. 
the Japafiese islands, 'but decrease pn> the east coasts- of 
the Philippine&asithe.J^ortheast^fcnsö]3hieginstö^weakeh._ 

_. &the:westem South frac'lfic,-the^perlod^-df^öiaMmuIfi'"_"' 
rf iiifalj is reached during March at Raj.öföriga.Xl:2 jnches J,„ 
iii die Eijis (:13 to 17 inches); ändälöng the^extreme.north? - 
east cpast of Australia .(-Where the average Mjrch precipi- 
tation ranges^'from 9 TO IX inches).; *   ."" '"-. /"_ 

,r 

V 

t 

hi 

Iii. Aprih theIritertiopieäi.^'Erph^cöntmOes i'ts.retreätnprth^ 
-ward throughout its_entire length, although itstilf remains 
"south of the Equator in-the western portions The greatest 
change from the previous month is the cessation of .the._ 
Northwest Monsoon--ih the western North Pacific and its 
replacement -toy- the trade circulation. The Northeast 
Trades -continue' to blow across -the Equator between 
loiig.itudes'.i-80o and 140°:E. " 

The polar front cykones of the Southern Hemisphere 
•beginiriiayihg northward over Australia, -with4heir-effects 
öcca"siönaljy--extending as far as-Brisbane on. the east coast. 
Tue polar/front cyciunc!- in the North Pacific.- do .not extend 
nearer, the jEqüätor than the 30th parallel, except in the 
far western portion,, where weak cold .fronts .occasionally 
extend down as far as Formosa. 

Because of-the .equatorial position ofjhe^ Ixitertr.opieal 
-Front during April, tropical cyclones are infrequent in." 
either the Northern or Southern Hemisphere. 
-Precipitation   and   cloudiness   decrease   slowly   during 

ApriL in the northeastern: North Pacific but continue to _ 
increase   in" "the corresponding  latitudes  in  the eastern 
South Pacific, as (he poiarfronticyelones extend their effects 
northward.   This, is the month ..of.maximum, precipitation 

ctt the E.quator in-the vicinitypf the Galapagos Islands and. 
along: the northwest'cpasfä-of South .America. 

-Precipitation-is at a-riiäximum during. April'at nearly 
alUstations-in Borneo, -since, this-is-the- month; during which - 
the Intertr^.pical Front begins, as it moves northward;, to 
-pass-over the island. Representative rainfall amounts are 
.17 inches at-Puruktjau, 19-inehes at Pöetoessibau, 12-ihches 
at Amuhtai-, ahdr'8 inches at Samärinda". "Elsewhere over 
the -Dutch East Indies, the rainfall-and cloud-amounts 
generally show a-decrease over March-. 

Precipitation je ät:.a--.maximum-durTnff~Apri!=atiFanhihs" 
Island (i-3.5 inches);and at Midway (5 inches). Elsewhere 
over the. tropical Pacific east..of the _1Z0°: E. „meridian-, 
rainfall" decreases during April. :Ei ~tHe~New Zealand and 
soutiieastei-n.Australia-regions, precipitatipn-and-Glöüuihess 
continue tö increase toward their winter maximum;^ 

In the western North Pacific, cloudiness and raii,fc\". on 
thecast.coastsof the Japanese islands show an.increase.oy.er_ 
March, with amounts ranging betweenij). and! .10-inches,. 
On the west coasts of the .Philippines; howeverj April is 
the month-.of least precipitation, with the.average amounts- 
ranging from i to 3'inches; . ,.   . . il 
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In-May,- the-thepiiial foza -whjär. existed p.ver. Austrälia.- 
dyfjrig,:the summer has. been, .replaced» by ä weak anti-. 

-•cyclone. Meanwhile, over Asia,, jhg.-winter ' anticyclone has 
completely disappeared, and low pressure begiftsjt"o2take its . 
;pläGe. -As a fesulythe Southeast Trade sueäni isintensi'fied 
.iii the -Western Pacific: and begins to" penetrate into the 
Noriihern. Hemisphere as the Southwest Monsoon. The 
Intertropieal. Frönt is now entirely in the NoIthef-n-Hemi- 

-sphexe except between longitudes !'60° W. ,aad: :16Ö° E 
Auxiliary bad weather zones exist in the Southeast Trade 
wind system'neap faster Island and along the Piteaim— 

-^ilice-Tslandaxis;"JEi the Nörthei-h-Memisphere; an ädeH-. 
tipfial auxiliary Gori;-^crgent zone exists between .Midway 
and. the Hawaiian Islands.. Jifppical' cyclones (typhoons)'• 
becomt-frequcnMn-th& area npfttheäsfrofthe Philippjnesbut 
QGcyiiic uriti"cQ"ucnt'.sGUt.ii;-Oi--;taAG -j »cjuatoiy — — -z - - — — 

Äep_ölarfron£cyc!ones.im^^ 
-xinue iix^advanceaacthwafd and- ow^asipnally7,affect,some 
öfKthe:sputhernmpst.trcpical- Pacific islands. In: the- Mö.rthf 
em Hemisphere, e'xträtfpp.ical 'cyclones become infrequent 
•scuth-öfcthe 30th .parallel. - - . 

jBreeigitation:ändcloudiness .CQntihüetp>decreäse_jn the . 

easternNorth-Pacific, wher^pprecipitätlörkämbunts average 
betweeii 0:5 and. 4 inches.. The suminer stratus regime 
begins äibiig. jhe spu£herK-.arid: .GentrafiSa'ifpjriiia -.coasts^ 
hut.cLv-adläniQunts still- xemainlesS .than^düäng. midwinter: 
May is the dries! and clearest mohth along, the söutherü 
coast of tower. California (average rainfall at JLa- Paz -& 
inches,, average cloudiness 25 percent?);, in: 'the_-eastern 
South' Pacific,iprecipita..tiOninc;rGa3es and. is at a maximum 
.atisÖlated.Ghile^^ (T?aigüen—^8 
inches)'. Cloudiness is ät ä maxlmiim during May at 
Trutillär (8G-percent) "and" Valparaiso (50'pÄc.cent):. 

ipfecipitatipn-andcloudiiiess -i^rease-Oveu-all pprtipns of 
Southeast Asia effected by the Southwest Monsoon; Th'ey 
reach ^maximum during this month--pver:'Üie southern 
portion of: the Philippines (Eiaväp sprecipitätipn—40 

•inches)5. tKe-Bända_Isjands 4t5._ihShes)y the-.southwest 
coast >pf New guinea .(Eakfak.-^1'3' incne^j.^rid-thf sputh- 

.cas'' .portion of Celebes (Ken'äari-1;8 inches). Rainfall",ds 
at a -maximum;during, this month also-Over portions of the 
Marshall: Islands (Jaiuit—16.5 inches"). In the southern 
South- Pacific, cloudiness and; pSecjpitaliöii cpntinüe' to- 
increase toward the winter •.maxima'. 

I 
1 

JBuring- Jjmej the intertropieal .-Front lies .entirely in the 
Northern--- Hemisphere.   The  North. Pacific  änticyclphe 
rrieänwhile-ihäs^riGreäsed in;intensity. but theiow. pressure 
over Asia, has become (deeper..   The .S.outhjyest Mbjisopn 
-now-:cpvjers almost the whole-ofTarther-Indiä-, theSoutb 
GhinälSeä, and this soütheä^terrvpöftiQiuof the Philippines. 

..Th" Australian* winter anticyclone cöhtinuesdostrengtheri,- 
sending put -dry continental air over :par:ts of -the TLu'tch 
East IndiesV Aüxiliäry-bäd. weather, zones exist between 

-New Zealand and  the  Fijis,  along the Titcaifn-Ellice 
-Island axis, between Easter Island änd-the-Söüth AlperiGän 
- coast-, -jäiid'in theNortfcPacific.midway between theHawäi- 
ian Island's, and. the Kuriles.   Tropical cyclones -become 
morefiequent in the North Pacific .east of the-Philippines 
and south^oflthejapähesteäslands. _"    .-     ^ 

June-is fhe;mörith.wi&;the'greätestTiumber:jp&gälesiih.the 
South.Pacific at the Wgnev latitudes.. Elsewhere over the 
North Pacific-and the tropical SOuth.Tkcific. wihds_orgaie 
force are comparatively rare..     .. I_r -" 

The. polar front. cyclones in, the .Soirthern Kemisphesje: 
occasionally extend^their influence as-far nqrflvp the; 20th 
parallel during this month. In the Northern Hemisphere, 
however, they selaom occur south of latitude 35? N. 

June is one of thednest months intbe-eästef-n-Mor-th-SaGifk- 
north of the ?Öth-garallei; and in the central-North/jEacific 
(Honolulu—1 inch-).--It is the clearest month' älpng-the 

-central Galjforiiia; coast (average June-clpudiness-.ät San; 
-Francisco:—30 percent)/^ It is, however,, the iwettest month 

along pqrfipnSjpf;"the.Mexiean .ahä:*C£ntra! American coasts 
(average June. pf°cipitä.tiön ät Tapjchulai-18 inches). 
Tn^the Sputhein Hemisphere, Jun&isTthe'rauireSt'axici,-clöudF 
.est:fhö;nfealpr,^-m5sipf;the:SM 
latitudes 3U- S; and l&o-S. and also rover the Southeastern 
South Pacific 1ft general. ;Rejpröeiitäövejfigufesfof :pre- 
cipitätiöh-.ar.e 6j.5; inthes-bver. the.Jüäh rerriänäe/ Islands,. 
9-ir.Ghes-ät. Easter Island, Jdiiches at San Fernando, §nd;t4-, 

" inches-ät Pühta^renäS; -   - ~  "; 

©vef the northwest Päcificj.June is the wettest month in 
southern .Japan (Kägoshimay^l? inches) and along die 
Asiatic east coast"between, ladtudes- 20? N. and 35° N._ 
Representative precipitation^ values for this region along 
the Ghinä^coast are 10 inches; at Na^.ning, 16 inches ät 
HongJjSdng, 10:5 inches .at Swatow, 1'0.;5 inches at "Wen- 
chow,, and. f X-itisHii.~ät-Shan«häi. This rainy p'möd 
(often referred"© in 'Chiria and' Japan äs the jjerSpd pf 

rium uxaiiia - aaauuaivu.. iiu.   .un- 

Polar Front .'•which—^pften -exists   in   a^-quasirstätiöiääry,. 
"position"\Over_ China and Japan:.-during Jupe. -_. ~:" 

in the "western Söüjh Päeifi'G,. June Is =one bfe.-the dry 
months in the Dutch East Indies, which, are. now partially 

^imd^-&e.TOnrr6iofdi7-cöntinen^-äirffprh|he^usteaF-~ 
aan,.anti6yGlpne::-Tt"is the.driest,month, in.-portions of 
the Solomons(Tulagi—7 inches) and New Britain.(Rabaul- 
3 inches). Neverthtlibj, June., is one of the rainy 
jmoiiihs in the portions of the.South Pacific under the 
influence of the Polar Front systenis. - 
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July Is the month.when, the Southwest Monsoon attains its ^ 
greatest develbprnej-t^ sönjetiines extending as Jar iior:th as, 
the Japanese Islands.   East of the Philippines, the South--. 
past Monsoon; al'o becomes its strongest, as ^h the North 
pacific summer anticyclone .and the Asiatic thermal- low 

- - attain- their greatest intensities    Meanwhile,;the, Australian. 
winter   anticyclone   achieves   its   greatest  development, 

-   causing a strong -outflow of dry continental, air over the 
- Arafura and-J-impir Seas.   Auxiliary, fed weather zones 

exlst.iri theSputh-EacLfic-äJöng-the'BitcaiaH@ilber.t Island. : 

axTs.anöe-tween-J^W-^Z^ _.. 
- -- tpropicaiistorrns bpcorhe frequent in -the western. .North. 

:PacifiG,and=o.ccasionaiiy extend their influence as far north 
as 'the Japan*""?:Islands. - lEhei' also occur infrequently ^ 
m--the eastern North pacific in the vicinity of the Rp< L-. 
lagigedp Islands. - TGhey dp /not occur In, ..the" ;Sp.yäienn 

=•--. Semisphere-durjng: this month. .     -__:__-_^      _--_-_ 
JBoiar'front cyclones- in-the Southern •HemJspher.e opeä? 

" sipnaily pxtend as far north- as the to.yalty islands;, "New 
. Caledonia;, and Pitcair-n.. Tmey are^-relatively rare in the 

,  North- Pacific, south.-of jatit.ud;e_.40o •&, .except, in -jM. 
- -westerKpöftipn. ... .    .'" ~-:==~\  ~~   "-, 

Jv":I^rnfen%$ar.^g?!rqm~Q%.-2ViiiGii^a£'Cp^täL.säiK)li|;|ßä^' 

over -the; paean. J&kJths^ .eastern Sou j£SacIn^bPtiveen•__ 
latitudes 2Ö?-S-. änd:4'5?^S\,;ra!iifaitahri uCTidihess>peofease ,-; 

•sip w'ly from 'Sheif June maxima;   _ 2_.    :     .__-" '--  -., -: 
This month pfesentsjthe mäßclmum. rainfall amöyn'tsfSu?! 

portions of the;Philippines (Mänil]|^"%T niches) and.?.t- an ' 
.occasional station on Sie west- roästlöj^pVe Japanese island? . 
(Okayama—6.5 inches).. However,'"ftiäjthe driest month 
at many stations in Borneo, and: ^Is^vynsre-jri. the East 
Indies, 'Wlueh-^evlqcateckqii northeast slopes Xnd. therefore 

- protectedJwm 'the._Spirh.West Monsppn^'Rainfaii during 
-July Is-at .a. .minimum for. the. year"at-Sucffing (<£ %.\Jhes), ~ ^ 
-Purukty.ou^S inches);, PoetpessiBaii (9.5 inches); and .simfe 
'larlyiexp.oseds:tatiPns=elsevyhergin'Bor-rieo.   It is-at a rnini- 

_-fiMirii.4ls.q_ .at T.alj_mb'ang L(4' Ihphes.) and Seribüdölfick (3' 
inches)., %b*\\- Pri. the. northeastern side .of Sumatra. 
^JuTy^Js. generally the driest month over north central 
Aasjraha as -well- ras -pyef_^fiUmbcf ef the southwestern 
=ßacific_jslanQ*-,. iiqtäb'jy.;, .t^~.FiJfs;.-.^mean precipitation..at 
TSTa.vua^S .'inches:;- ät  .Suya^S   inches),-Bfarotonga   (. 
inchca), and Samoa- (3 inches),   it*the rainiest mpnth, 
feSwever,- in the] gestern South Pacific "between latitudes 

": 25'S{S.. and'-;y>'p:'S. _1Represe^^^ are 
_~ 6.5-in'ehes for .Nprfplk-Islandrand' | mches for" Apkland, 
^7N0^Mhs$ii-^~^.Jj:_ _. ,'•_, ~.. j_?_JL-rV ._""_    -•'- _:_ 

i 
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f.August,theIntertropicatEront-begin 
, migration; except in-the tenträlb-PacifiCj where-it remains^ 
.-.approximately stationary.    $lie low ipressiire .area :ö,ver. 

. 'Asia-pPgihs tp.,weakenv-and.:.fhe;Southwest KJqnsppn with-. 
-.draws   from;, northern»- Chinas- Tropical,_.. eyPlones   are 
jrequent- ;d*ur.ing this^-mpjitlv jn-ithe-Nör-th -Paeifle sp.uth .of = 
•the;Japanese.island's, npr.thjpf the Ehilippiness -and.as far 
east äs the Marianas.   Tihey also occur infrequently along 

_#^westcöast~oC,MexiGa>be&^Mi.Aääpul(coand t'hf.rnönfherri 
border,   ©ne .ot two -have -extended..their ^effects as. far 
npjth- asT southern California -during this month. 

Polar front cyclones-in the North Pacific begin .tq. occur 
farther-southward;than they dÖ?inJiily.; spmetimes-affecring 
Midway Tstandi. at.the- nprahwestfinn end of the- Kawaija^ 
chain, in the Southern -rfernkphene;, %* <extrpropicäl' 
cyclones foÜow^appi-ox-im.Htely^he wna paths-.ascthay do., 
in July.     -_-----•    — -   .     -  .-;;... •'_. 

_ August^ alspj.'is a>dty; month along^the west,coast'of the 
Shited  States .and. in- the -riontheastem North Pa.ciflCr 
although in; the far north, ^precipitatlph inci-eises slightly,' 
over \hät. pf .ifiijy.   fhe we.t season, .continues .aiörig the 

. Mpxican w5sltc7past.(Tap^chpTa=^l^v]hcriGs)l.. fjvthe eastern - 
-South;.Pacific, rainfall-decreases rapidly south of the .20th:,. 
,P4fall«il: but   increases' 'northwardt It- is. "ilip-.-doydiest 
-mpnth along the. southern .coast-of^Peru, (MöllenclQ—=M^" 

-•to 90 perceiif). and*"the npfeth-icüasfe cf-Ghile' Crquique^-8.5;.. 

percent),, since:%t is-hi- this nipnth 'that the: SbutfrlSmerickhv 
»ve<,,i;roasi- stratus regirnferreäches. its .maximum, .develop? 
:rrierit-. .    --'   -> .";-   : .-:"" - - -""'- : -      ".      "       "-. _ - .,    : 

August is ifhe clearest.njpnth; älön^.'the jojith- and: west" 
-Poasts-of 'Honshu in-the.Japanese islands"(Säkair^öO :pep 
-pent, Kanazawä—60;pSrPenV Akita=^-'6"SL(p^rce"nt)„ but it is 
the rainiest month tp-theaiofthwafd, in the -v':cib''ty.of the" 
Qkhptsk"Sea.   Repfesefttatiye rainfall' figures in the Üätter 
area are 3;5 inc-hes>at Bolsheretsk. 3. inches at Nikplaeysk, 
and:6;>irfches at.S.pfiiski;Priisk.   TtIsTthe doüdiest;month 

. along portions .of the T.or.ihPastefn-cpastS'df..the Philippines 
- [:Bag'uio—-90 percenjt3 Manila-^80 .pt-j-ccfiiyv "- 

Iphe dry season continues,*pypr most of the East indies 
jQiiihuof latitude 5° fa., arid'- Ay&"us,t äi^the; driest mpjith. in_ 
the xücinity pf -JDeKmr .^Wa'hai—3iS .^irieheSj. Band4^^4; 
inches), parts of Celebes "(Pängkädighp^-I. In'ehlgf south- 
eastern Bbf.nepr(Äjnüfitäi^--2-.5:,inches)j the n'örtlj. coast Pf; 

Javat ^.Gheri.bon—1- inchj -Kendäri— lincb), andori Elöfes' 
•j-pinde-Hf. IhcJi')..- It is also the^är-iest nionth- atpngf the 

.central east. coäsLof Australia (Burid'aberg—2 inches aver- 
.age August pr.ecipitatiGn)^. and; over sev^al of* the South 
-iMgific.-islandSj jiotabLy, 'the Society 'I.slahds_Xf apeete—;2 
.•ih.Ghes)iand the Marquesas (Atuana—^3 Inches)." August is, 
'however, the "wettest month at several of thenofthvyesteiin 
.tropical Pacific islands; namely, Guam (T5.5 inchesj.ancl 
Wake Island (6 inches). _"."71..„. -'""" ; 

• ai     »MI nih»MTT7r,"g5S ~r*&frc£F?Z~ZiZ'l*-±***ee:-*i'L-ai*mtf *(B>3 
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By September.: the Asiatic summe* loiv has completely. 
ctrsap.00a.Tec1 ana ic r pwvu •M^:a-"v*.,atv-ajui^u3xj>..  ~-.w*y 
Northwest Monsoon begins in the north as a result of this 
pressure disributiqn, although the Southwest Monsoon 

- is" still on-existenee over most of Southeast Asia as far 
north äs Luzon and the -South- China Seä. The Inters 
ttopicaL Front continues its möverheht southward, although 
at a very slow täte except in the far westerni:portion. Antiv 
cyclonic conditions still prcyäl over Australia, and dry 
continental: air continues to flow cmt-of-the interior over 
the Arafnra and Timor Seas. Auxiliary bad- weather 
zones exist in the Southeast Trades along =the SppJfCär.o- 
line Islands-axisandibetweehTNne^Zeaf^ 
There is "also a smällrsecpnäary zotre -dt convergence b|-: 

tween Easter Island-and the JuanEeEnandez Islands: la- 
the Northern Hemisphere; arrimportant zone:pf. conver- 
gence begins to develop- during' September between the 

~träd'e4v-ind: systeiiVand' the Northwest Moii>üw:äirxjyT:r -. 
-the vy.GStern Pacific. " 
-~  Trpgieal cyclones occur frequently -in^ the \\xs_terat North 

Pacific south of- japan arid- ti.orth of-"the- Intefttopical : 
Front-   They also occur ir^requefl'tly^in_.jhe:*egipn justi 
east of thcJiawaiiaii rslands arjd-ajohgjhe.Mexican-and 
Lower California-coasts iioi «h-of- the =Rgvlilag-igedo^sliiuds,.- 
occasionally   reaching   the   southern-   California   coastal 

-region as -weik disturbance*. _ (An-exception qecu^xedin 
~Sepremberri*939, when a we;I-deveiopeä hurrica.i? reached 
jyrfäf nortfras-the EösAngeies: area:;) 

Pölärifrcnt cyclones in both th'e'T^örther-n: and'Southern' 
Hemispheres- follow— ^proximatelvL 4hci-jsäme paths: _as__ 
•they .do in August. _i " /_"'_ "   " ""_--_-- ~7~-~~: 

September isone of trie zcll-y" months in the western North: 
Pacific-north-of latitude 50°.and is; the;eleafestmorith.a'lohg 
portions of the Washington coast (Tatccsh isiancfe-6Ö: 

percent ;average cloudiness).   It is still  the" wet seaspn 
along  thec Mexican   west  coast,   however,  andrainfall' 
amounts at some coastal stations run as high as 18 inches. 
Cloudiness"remains high along1 the west cöäst of'South- 
Americabetw.eenthe lOth-and 20th parallels, with-average 
cloudlnessTof the-mpnthxanging.bgnveen 80*and'90percent;. 
4Bt~is-ai'sö the cloudiest month-- in ther vicinity  of -Easter- 
Tslahdföötp 7ö'Spercent)* : ;-""     '" -" -  "_.:n-Vir — *-^rr\~ 

September is-the rainiest month almost Japanese east 
coast stations (Kdchi—lö- inches,- Tokyo.—9^Lhehes, IshU 
nomaki—T inches," Hakodate^? inches) as well .as"arojig 
portions of ihr tnfJ:p--.Ghina_Gpast (Dälat^ß'.inches},.. It 
is, .however., th"e_driest|rnörith oyerr-inäh^^p^rtibTis^of the 
Dutch East Indies,- Cp^ably, Timpr_-Laut (SäV*|i<lgL'ic>ci^^4- - 
inch), Sandal v.aJ>&IslandL(Waihgap.ü"—'less-tliar-O.B inchV 
northeastern Celebes^ JOprpntalp—2- :inehes)V "and' over 
portions _of Jara tRi|aäjampfc^:inches-X :It is also the 
driest moirb aft -extreme jriprtheasterfr Australia ^Coi>k- 
town—0.5-in- h-, Cape York—less than or? inch), äs weil 
as~in.~part>_ oi *he--northern. Solomons (Kieta—ar-inche;?/;. 
and ?•* Ocean Isj, rid (4inches).--:;lr~ "      : 

*--J 

V- 

I 

••Q---'--Düriii}j--GtetöbeE----*c-=IntcEtropical  Frönt continues its 
..southerly movement- bjj.trsuli^i.ernäm"s Entirely within the 
:NorthenT=Hern.isphe£e, . The Asiatic-anticycloneincfeasesao 
intensity, with the result-that the Northwest-Monsoon ck> 
-cülation4neneases;ir^t«;ij^Öi:and petsfsteney,   Thei5forfh— 
eastMonsopn begins asks. fec^fellßw ahcT5puthGJiiha>Soas. 
Meanwhile,.the Äjisüsriran väntc-r arftieydoBeJias becörn£: 
yenjrweak,.although*!»- SojuAra^Mnnsöen-conjinu.es with 

- decreased intetisuV;   The Southwest Mbnsawn'haä -with- 
drawn entirely from China,: asd'during this-rmontlV -exists 
-onlpöveg the suuthern. ponfioh T>f-ther South "6hhat Sea, 

^Mindanao, theSüthvv.esrenn-portiön of Inao^Chi^a,ähdfthc 
"Malay States.   Auxiliary bad' weather zones in tht'Soathern 
Hemisphere Rast qver the.^iortherh por.tion"of the rasmari 
Searafohg tiielPitcairnrBismafCk axis, and between last's 
island aorf JjrrajrrU hi .the- Northern .r?ernjsphere. an 

; additTeaal auxiliary^cöhvergent zone exists; betweer  thff 
trirfes ündth'e Northwest and Northeast Monsoons. 

" Tropical cyclones occur frequently during October ir tb| 
far western Pacific-south of latitude 25° N. andfjioruv-o' 4ie 
£ntegtropicäl Jron!\. .They occur less frequ" tly in sim^faf 
laürijäesslöngthe Mexic« I west-coast, in n'^area aroiiad 
Wake Island, and, in the Soufherri Hemisphere»-i.over -fie 
Cora!, Araflu-ä. and Tiiuor Seas." 

,- Polar front t.ydon&Au the Northern Hemisphere extern? 
•fher^elfecjysou-thwaca audrig Qct?3bei7"Pccasionally p.ccur- 
xing aslfar south aj.'ö*. Hawaiian Islands. Iruhe Sou"thern 
Hcxafsphcw,"theeÄttropicaLcycIones sel"d<>m occurnorth 
of the-lölh paraileL^eep'tin-.the-vJcinity ofPiteairn Island,. 

"f   :| 

- -a 

In  the nprtheasrerti "NSfth..Pacific, precipitation  and 
cloudiness increase rapu'ly oyer •that "or' "SeptembfT, as 

•extratropical cyclones he- Qme mof? frequent: Tt 75 the 
dpiidiest- month  alnnp   oarts  of .jhengQuthern  coast of 

-ÄKöka; (Jun.ea.u--80  te- 90 -p.erce>it)'.   Ä~t cpfrespondhig 
rathudcV:m-the?easteat ?k uih Päcifife,^ainfJ.'irand clöudi- 

-r«^ decrease,as thfc Scuthern Hemisphere polar front 
e>rciones 1-jccome iess frfquent   It is the driest month «tt 
Easter Island (average October -rainfall—1.9 inches/.— 
- Ih the northwesters   North ^Pacific,_.precipitätipn;rJ i- 

"elGiMiTiP«s dccreai«* g?t.eralLy over-the Japanese:islands 
and over the Asiatic e/>st coast as far south as the .'20'h 
parallel-   It is,, howifer.,   tl.ie  rainiest month over  th>- 
Komaiidprskie Islaßd;- (Medny-Island—i inches:) and ov. t 
portions of the Alendans  (Dutch Harbor— 7.5 ihchf»), 
It is also the weite»t month.over parts of Indo-C-iina 
(Hue:--.-2o   inches,   T'hnom^PenlP—TO drich^: -äno - over 
.portions:of_the PFiiüpjUnes (Cebu—8 inches). ; - 

Rainfall and- doud aess. begin tq.increase o* xfC-möSt öi" 
the Dutch East hidlc  during, October, as th - drf 'South- 
east Monsoon fror.''   Australia weakens in -^st^^sfy. al- 
though it is still the a« > season hereas.well '<• J;j¥^lK>r'vii?rn- 
AustraMäv. -October > the driest rnonth ir N^'-i'-äedöhia 
(Noumea-r-2 inch«?,  Rouebo-2.5 inche*}-and over por- 
tions of the southc M ern. coast of Au>üja;ia (port Mac-_ 
iTjuarie— 3.5   inch»).   It  is_jhe   cle?e*!<t  month _in.  the 
vicinity of MaldV . jsl.md (average cijnudiness for. O-Cto-- 
Uer—10 tcTlD per tnt):   ... _'._. -   .        '-"_'        . .        -._"._-_ 
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During November, the InteEtropiGal Front coiUhrä-s its 
~iüatnwärd-rrip.venicrit-aiiöl-liii..- \v!-sic".'i^üOi iinn-of if IS-TITOM.- 

: in .the Southern- Hemisphere.   Äe Southwest Monsoon 
has^by now .completely disappeared arid- is replaced en- 
tirely -by- the Northwest and Northeast Monsoon- circula- 
tions  north  of the -Equator.   A  weak  anticyclone  still 
exists in the- far southern eoast of Australia, but a low 
pressure area begins to form iri the extreme northeast 
during this month.   However,  an outflow of dry con- 
tinental air over-trie Arafura and Timor Seas still con- 
tinues.   Auxiliary zones of 'convergence/exist in the South- 
east "Trade-stream   along the   Society- I-siaridsrSolnmon- 
-IsläirJs äs«; to the northeast of New -Zealand, arid one 
exists h?  the eastern South Pacific southwest of Easter 
island. .In   the  Northern   Hemisphere^  an   important 
auxiliary bad weather zone exists between-the trade cir- 
culation-  and   the -Northwest   and   Northeast  Monsoon 
streams.1  The Siberian anticyclone continues its develop- 
ment,, but a. small,-weak "high pressure area also forms_ 
over the southern. Japanese islands-, resulting m the forma-~ 

- tion-:'of a~secotidai-y.. zone of ^convergence along the Asiatic 
-east-coast.    - "~r     ~" - ~-;~    '      -  •"    -   — —    -.. 

.7 /.Tropical- cyclones arc_ still frequent in the Philippines, - 
Mariana "Islands^ arid .South-China Sea regions.- 

Polärfrniit pyelönes iri' •theT^örthern- Hemisphere extend 
their influence still farther south during. November and 

-becorne more frequent arid Iri tense throughput the entire 

belt x>£ Westerlies.   In-the Southern1 Herriisp'herej'"such 
^storms _sddorn.-occur--nerthl-ef-äic-30'tfe^äEaliei.- - 

•Bfec-ipitat.i.nn and- cloudiness "both increase-rapidly iri the 
eastern North iWific riofth öf latrtucL- 25° N.,,a,«d Npvem-" 
ber is the wettest Sriö'nth"1along portions of <the cPast of 
British Columbia (average November rainfall1 is 7.5 inches 
at Bella- Coola).. It if aiso.-thc cloudiest morith^ along most 
of the Washington coast (Tätoosh Island;—80 percent 
average cloud-cover).. South of the 20th parallel, however, 

•eipüdiiless arid-precipitation decrease generally except over, 
the central Pacific iri the vicinity of the Hawaiian -Islands, 
where somestations report the maximum rainfall' amounts 
rduring November. Examples of the latter -are Halcalau 
(22' 5 ifiehes)-, Hofiomu (24.5 inches),, and Taritalus (15- 
incries"). It is -the driest month at Midway (2 inches) and 
'Faririing Island-(3 inches). _ - ". 

In theeasterri South Pacific, -cloudiness and precipitation- 
deerease?generälLy toward the summerminirria. November 
is the clearest month .along parts of thcJQhilean epast, as, 
for example, ät ßefresco,? where the average cloudiness is 
between. 5 and,.10" percent. —.---_ __ ; - 

Rainfall-continues to decrease over the east coasts" of the 
japaneseislärids^as weil as-over the entire Asiatic coast ,aridi 
the Philippines down, to the 10th.;-parallel.   Precipitation 
iricf eases,  however.,  over most of. the East Indies arid: 
riofthefri Australia as-thesummer wei season-is approached. 

. 3 
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HCEMS 'Düring-Decemberj the Intertropical Front west-of longitude 
1-70° W. lies entirely within the Southern Herhisphere. 

JÄeJaritie.)..iöne .py.erT Siberia has"-become well developed,- 
-withT^iesulting: intensification of the Asiatic rnörisoonäl 
circulation. The Northwest- "Monsoon now ^penetrates .the 
Soütherrii Hemisphere over the Java-, arid Arafufa: Seas. 
The Northeast Tradgs-pfcthe eastern. North Paeificrcross the 
Equator äs diverted trades west- of FZöMüJt" The thermal- 
sumirien tow'has developed." over" northwestern Australia,, 
causing-^..westerly -flow (sometime? called the West Mon% 

-s6on)-.aTong,-the northern--coast of Western Australia arid 
Northern Territory. Auxiliary zones of cohvefgeriee -iri the 
Southern Hefnisphere-c-xist--between-thtTuämotus and the 
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"" Fijis, over eastern Australia, arid over the region-northeast 
of.New. Zcälandpin-the^STor-mern"Hanisphw*-: in the region;. 

-—w^st-oJE.-theHawaiianjHarids andbetween-the-tradeeircu- 
lation= and the^Nöf th west arid Northeast Monsoons. 

Tropical cyclones; occur infrequently iri-"the -Philippine 
Tregipn-.and-jrLihe area around- -the.Fiji Islands. The polar 
front -cyclones in the Northern. Hemisphere occur farther 
south Uran -in November .except in the central- North 

-.Pacific, where they appear to take a more northerly-course. 
iä-Sie-Southern Hemisphere, extratropicaTeyciones do -not 
becuf-farther north than latitude "30° "S.~ 

Winds of.gale force-become-relatively-infrequent at higher 
latitudes in the South Pacific, but December is the month 

--pf^theiMnost-frequent-.ocGUM'ence in-th&.riortheEn._Nor.th 
Pacific. Wirids~of force 7 or higher; occur on an averagd 
of 35 percent of the daysduring this month in the-region 
southeast of the Kamchatka-Periinsula. 

In- the northeastern- North Pacific, December "is  the 
rainiest nionth along the XDregon- arid Washington coasts. 

Representative rainfall figures for the month are-8.5 inches^ 
at Northhead, J3.5^iriches ?t;>'berdgeh, and 63. inches at 
ipprtlaridv irt is .also the v " lurith-over marly parts 
-ot.-.the Hawaiian Islands; foi example, Hpriphiiu^hg^ 4 
inches, Wählawä 15 ihcheSj Eke .25.5-iri'ches, and MpTpkai 
5 inches... It is, höv^ever, a dry-seaspri month along the 
-West'coast of Mexico south of latitude-20° N- 

-"-in.-the eastern South Pacific, fäirifalj--arid cloudiness 
increase along the South American cPast between latitudes 

-U.ä_Si-and-15° S., but .precipitation continues to ^decrease 
elsewhere-over the area.     ___     -   -. _-_ 

Cloudiness and pfecjpitatiPn continue -to decrease along 
the west coast of Japan and Asia-south to latitude- 10s" N. 

~T3ec"eir?uer is--the "ÄnesTTridtith at-Hong Kong-(5 inch); 
. Shanghai-^L5_inches). Tokyo (2 inches)," .Nfennirig Iß_.5_ 
inchesV.and similarly located stations,   Neyccthelefis, De-- 
ceiribfif is the rainiest month over "some portions of"westem-: 

Japan facing the Northwest:Menspon,".for example, at 
Kariazawar where Jhe rne?.ri_T)ftcember -precipitation  is 
14: inChes.JJlt.ds-a "wet- morith- oyer-söfffe'öf-the Dutch East 
Indies-arid: Malaya-, .presenting the maximum rainfall over 
parts pf Sumatra. (Bifeueri—10- Inches, Seribudöloek -9- 
inches, and Palerribang—48 inches)'. _ .This_rnQrith- is also 
tne'eio.u.rhes.tät some stations along ü'io-cast"^ä<jst-sf Iridc  - 
China, ior example, in the. vicinity pf NharTFarig, where 
the average for December is between- 75 and 80 percent. 
This is the clearest month for most east cpast Japanese 
stations (Sakair-80.pnfcentJTdk.y;6^^0:p'a,ce.nt,.Nagasal-d—^ 
65 percent); for most of Korea (Fiisan— 30 percent, Jin- 
sen>-^45 percent)-;.-and fur the Ryukyti Islands (Miyako— 

-45."perceiit). ";   —; "-        J       "'•'"_•' -".-.- 
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